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THE LINNEAN SOCIETY. 


Ob some Eungi from the "West Indies. By Annie Loeeaxn 
Smith. (Communicated by Geobg-e Mttbeay, E.B.S., 
B.L.S.) 

[Bead 3rd May, 1900.] 

(Plates 1~3.) 

The Bungi named and described in the following pages were, with 
one exception, collected in Dominica by Mr. W. B. Elliott, under 
the auspices of the West India Natural History Exploration 
Committee. They are now in the Herbarium of the British 
Museum, 


GASTEBOMYCETES. 

Cyathtjs steiatus, JELoffm . Veget. Crypt* p. 33, t. 8. f. 3 
(1790). 

On decaying wood, Bosean, Nov. 1892. No, 634. 

On decaying lime-twigs, Shawford Estate, Dec. 1892. No. 802 
and No. 1424. 

Lycopebdoh lepeositm, Berk. § Bav . in Beck's Mon. Lycop . 
p. 29, 

On twigs and on the ground, path up the Morne, Aug. 1892. 
No. 454 

On decaying wood, Shawford Estate, Boseau Yalley, Dec* 
1892, Nos. 800 <& 803. 


LINK. JOXJEN.—BOTANY, YOL. XXXY. 


B 



2 


MISS ANNIE L. SMITH ON SOME 


Lycopebdon pyetfobme, Schaeff. Icon . t. 189. 

On rotten wood. Prince Eupert’s, Marcli 1894. No. 914. 

L. EUiiiaiNEUM, Berk. S[ Curt, in Journ . Linn . ${?<?., -Z?o£. x. 
(1869) p. 319. 

On fallen trees, Basin Hill, Aug. 1892. No. 264. 

Growing on ground among rotten leaves, woods behind St. 
Aroment, Aug. 1892. No. 401. 

On decayed leaves, Nigre Maron, Aug. 1892. No. 315. 

HYMENOMYCETES. 

Mycena citeinella, Bers. Ic. Descr . t. xi. f. 3. 

Near Castle Bruce Biver, Feb. 1896. No. 1467. 

Pletjeotus semi-supinus, Berk . 6f Broome , in Journ. Linn. 
SocBot. xi. (1871) p. 529. 

Biver Douce Valley, Eeb. 1896. No. 1391 and No. 1417. 

P. applicatus, Batsck , El. Fung. p. 125. 

On fallen tree, Basin Hill, Aug. 1892. No. 279. 

P. stfbbabbattts, Berk, Curt, in Journ . Linn. Boc., Bot . x. 
(1869) p. 288, no. 47. 

On decaying trees, woods behind St. Aroment, Aug. 1892. 
No. 896. 

P. Hobsoni, Berk. Outl . p. 138. 

St. Aroment, March 1896. No. 1351. 

Biver Douce Valley, Eeb. 1896. No. 1418. 

Mabasmitis BIGIDT7S, Mont. Byll Crypt, no. 447. 

Biver Douce Valley, Feb. 1896. No. 1410. 

M. eotalis, Berk. Sf Broome , in Journ. Linn. Soc., Bot . xiv. 
(1875) p. 40. 

Head of Castle Bruce Biver, Feb. 1896, No. 1451. 

Lentinus Lecomtei, Ft. Epic. p. 368. 

On rotten wood, St, Aroment, Aug. 1892. Nos. 426 & 489. 

Pantjs tobulosus, Fr. Epic. p. 397. 

On fallen trees, Basin Hill, Aug. 1892. No. 272. 

P. canthaeelloides, Mont, in Ann. Bci.Uat. s6r. 4, vol, 1(1854) 
p. 120. 

On rotten wood, St, Aroment, Aug. 1892. No. 420. 
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Lenzites striata, Swartz, FI. Ind. Dec . p. 19. 

Prince Eupert’s, Dec. 1895. No. 1279. 

L. applanata, Fr.Fpic. p. 401. 

St. Aroment, Jan. 1896. No. 1350. 

L. yilloshs, Klotzsch , in Linncca, viii. (1833) p. 479. 

Slope of Diablotin, Marcii 1896. No. 1964, 

L. subcervinu s , JBerJc. Sf Curt, in Journ . Linn . Soc., Bot . x. 
(1869) p. 300, no. 149. 

On trees, Grand Marigot, Aug. 1892. No. 364. 

L.CAirvESC®m,Ber7c.inlIook.Keio Journ. Bot . viii. (1856) p. 141. 
On decaying trees, Morne Couronne, July 1892. No. 184. 

L. exilis, Klotzsch , in Ann. Sf Mag . Watf. ser. 1, iii. 

(1839) p. 379. 

On tree, Grand Marigot, Aug. 1892. No. 163. 

Windward slope of Diablotin, Aug. 1896. No. 1963. 

L. repanda, Fr. Epic. p. 404, 

No. 402. 

Schizophyletj M commune, Fr . Syst. Myc. i. p. 330. 

On decaying trees, Morne Couronne, July 1892. No. 180. 

On rotten wood, Ball Estate, Nov. 1892. No. 638. 

Agarictis (§ Psathyredla) hiascens, Fr. Syst. Myc. i. p. 303. 
Eoseau, March 1896. No. 1862. 

Polyportts trichodoma, Mont, in Ann . Sei. Wat ser. 2, viii. 
(1837) p. 365. 

On rotten wood, Basin Hill, Aug. 1892. No. 282. 

Eiver Douce Valley, Feb. 1896. No. 1412. 

P. picipes, Fr. Syst . Myc. i. p. 353. 

On fallen tree, St. Aroment, Aug. 1892. No. 450. 

P. sulphureus, Fr. Syst. Myc. i. p. 357. 

Eiver Douce Valley, Feb. 1896. No. 1423. 

Windward slope of Morne Diablotin, March 1896. Nos. 1947 
& 1952. 

P. DACTEUS, Fr. Syst. Myc . i. p, 359. 

On decaying tree, Morne Couronne, July 1892. No. 191. 

P. chionetjs, Fr. Syst. Myc. i. p. 359. 

On walls of rest-house at Eoseau Lake, Feb, 1896. No. 1501. 

b 2 
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Polyporus aiLYUS, Sckwem . in Leipzig Schr. Nat. Gesell. i. 
(1822) p. 96. 

Morne Couliabon, Jan. 1896. No. 1570. 

P. zonalis, Berk . Lung. Brit . Jfos., in Ann . Sf Mag . JVhtf. J5z$£. 
x. (1842) p. 375. 

Windward slope, Diablo tin, March 1896. No. 1956. 

P. cttbensis, Mont, in Ann . $<?/. .ZVhZ. scr. 2, viii. (1837) 
p. 364. 

On decaying trees, Morne Conronne, July 1892. No. 193. 

On rotten wood, Prince Eupert’s. Nos. 1270 & 1281. 

Pomes lijcidijs, Oooke, in Grev . xiii. (1885) p. 118.—Polyp. 
Incidus, Fr. Fpic. p. 442. 

Prince Eupert’s, Dec. 1895. No. 1278. 

F. CuETisii, Cooke, l. c .—Polyp. Curtisii, BerJc. in Boole. 
Kew Journ. Bot . i. (1849) p. 101. 

Grande Soufriere Hills, Feb. 1896. No. 1526. 

F. senex, Cooke, l . c .—Polyp, senex, Wees $ Mont . in Ann. 
Sci . Wat. ser. 2, y. (1836) p. 70. 

On fallen trees, path to Grande Soufriere, Jan. 1895. No. 795. 
Windward slope of Diablotin, March 1896. No. 1959. 

On rotten wood, Prince Eupert’s, Dec. 1895. No. 1288. 

F. australis, Cooke , in Grev . xiy. (1885) p. 18.—Polyp, 
australis, Fr. Flench, p. 108. 

Prince Enpert’s, Dec. 1895. No. 1282. 

Windward slope, Diablotin, March 1896. No. 1960. 

F. APPLANATTJS, CooJce , l c.— Polyp, applanatus, Wallr . Flora 
Crypt, ii. p. 591. 

On decaying timber, Morne Couronne, July 1892. No. 183. 

F. EOMENTAEitrs, Cooke, l. c. —Polyp, fomentarius, Fr. 8yst. 
Myc . i. p. 374. 

On fallen tree in woods between St. Aroment and Montpelier 
Dec. 1892. No. 793. 

Eosean Valley, Jan, 1896. No. 1346. 

F. hemileu cus, CooJce , he. p. 19.—Polyp, hemileucus, Berk. 
§ Curt, in Journ , Linn. Soc ,, Bot. x. (1869) p. 312. 

' No 353. 
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Fomes scutellattts, Coolce , in GW. xiii. (1885) p. 118.— 
Polyporus scutellatus, Schwein . m Trans. Amer . BHl. Bog. New 
series, iv. (1834) p. 157. 

On rotten wood, Salybia (Carib Settlement), Aug. 1892. 
No. 358. 

F. comatus, Cooke , Z. 4?.—Polyp, connatus, ity\ Fpic, p. 472. 

Prince Eupert’s, Dec. 1895. No. 1297. 

F. microporus, Cooke , Z. c.—Polyp, microporus, ify*. Jfyc. 
i. p. 376. 

On decaying tree, Morne Couronne, July 1892. Nos. 187 & 
190. 

On fallen wood, Basin Hill, Aug. 1892. No. 355. 

On fallen tree, Morne Diablotin, Oct. 1892. No. 625. 

St. Aroment, Jan. 1896. No. 1347. 

F. obliques, Cooke , in Grev . xiv. (1886) p. 21.—Polyp, 
obliqnus, Fr. Syst. Myc . i. p. 378. 

On rotten wood, Roseau, Aug. 1892. No. 446. Prince 
Eupert’s, Dec. 1895. No. 1271. 

F. ristratostjs, Cooke, l. c .— Polyp. bistratosus,I?<sr/r. Cooke , 

in Journ. Linn . Soc xv. p. 3S4 (1877). 

Prince Eupert’s, Dec. 1895. No. 1283. 

Poltsticttts mutabilis, Cooke, l. c . p. 78. — Polyp, mutabilis, 
Berk . in Grev . i. (1872) p. 38. 

On rotten wood, Basin Hill, Aug. 1892. No. 344. 

P. hephridius, Cooke, Z. c.— Polyp, nepbridius, Berk, in Hook, 
Journ. Bot. viii. (1856) p. 195. 

On felled trees, Basin Hill, Aug. 1892. Nos. 347 & 289. 
Negre Maron. No. 300. 

P. aebo-cervinus, Cooke , Z. c. p. 79.—Polyp, albo-cervinus, 
Berk, in Hook. Journ . E 0 Z. viii. (1856) p. 234. 

On rotten wood, Basin Hill, Aug. 1892. No. 351. 

P. SAimuiHEUS, Fr. Hov. Symb. p. 75. 

On rotten wood, Prince Eupert’s, Dec. 1895. Nos. 1272 & 
1290. 

On felled trees, Salybia (Carib Settlement), Aug. 1892. 
No. 368. 

On rotten tree, Camp at Trois Pitons. No. 633. 
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Polxsticttjs teichomallus, Cootie, in Gfrev . xiv. (1886) 
p. 81.—Polyporus trichomallus, JBerti . Sf Mont . m Ann . SW. 
ser. 8, xi. (1849) p. 238. 

On rotten wood, Prince Eupert’s, Dec. 1895. No. 1287. 
Home Conliabon, Feb. 1896. No. 1569. 

P. cinnabaeinus, Qoohe , l. c. p. 82.—Polyp, cinnabarinus, Fr. 
Syst. Myc. i. p. 371. 

Common on trees. No. 464. 

P. yeesxcolob, Fr. Nov. Symb. p. 86. 

On felled or decaying trees, Morne Couronne. Nos. 177 So 
186. 

P. payonius, Cootie, l. c. —Polyp, pavonius, Fr. Epic . p. 477. 
On fallen trees, Basin Hill, Ang. 1892. No. 311. 

P. obstinatus, Coolce , l . c. —Trametes obstinatus, Cootie, in 
Grev. xii. p. 17. 

On rotten wood, Prince Eupert’s, Dee. 1895. No. 1274. 

P. hiesuths, Fr. Nov. Symb. p. 86. 

On rotten wood, Shawford Estate, Dec. 1892. No. 906. 

P. pxnsxtus, Cootie, l . c .—Polyp, pinsitus, Fr. Epic . p. 479. 

On rotten wood, Prince Eupert’s, Dec. 1895. No. 1268. 

St. Aroment, Jan. 1896. No. 1347. 

Eiver Douce Yalley, Feb. 1896. No. 1412 a. 

P. cyclodes, Fr. Nov. Symb. p. 90. 

Prince Eupert’s, Dec. 1895. No. 1280. 

■Windward slope, Diablotin, March 1896. No. 1954. 

On rotten wood, Negre Maron, Aug. 1892. No. 389. 

P. CROCATT7S, Fr. Nov. Symb . p. 91. 

Eoseau Valley, Jan. 1896. No. 1343. 

On rotten wood, Salybia (Carib Settlement), Aug. 1892. 

P.Braunii, Cootie, l c . p. 87.—Polyp. Braunii, Babh. (in Fungi 
Europ. 2005), Wint. Die Filze, i. p. 454. 

Woods at head of Castle Bruce Eiver, F„eb. 1896. No. 1473. 

Poeia medulla-pants, Cootie , l. c. p. 109.—Polyp. medulla- 
panis, Fr. Syst . Myc. i. p. 380. 

On fallen wood, Basin Hill, Aug. 1892. No. 330. 
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Poria tephrqpora, Cooke, in Grev. xiv. (1886) p. 111.—Polyp, 
tephropora, Mont. Sgll. Crypt, p. 161. 

Prince Rupert’s, Dec. 1895. Nos. 1269 & 1275. 

Shawford Estate, Feb. 1896. No. 1480. 

P. Niger, Cooke, l. c. —Polyp, niger, Berk, in Kook. Lond. 
Journ. Bot. iv. (1845) p. 304, 

On decaying wood, Basin Hill, Ang. 1892. No. 345. 

P, rufitincta, Berk . Curt, in Grev. xv. (1887) p. 25 (nomen 
tantum). 

Dominica. No. 346. 

late efFusa, rufa, circa 1 mm. crassa; poris regularibus, minu- 
tissimis, circ. -J- mm. diam., altitudine variantibns. 

The effused habit of this plant, the reddish tinge, and minute 
size of the pores differentiate it entirely from P. fermginosa. 
In the specimen from Dominica the pores have a brighter tinge 
of red throughout their length, but are brown at the opening. 
The type specimen, hitherto undescribed, is from Cuba, in the 
Kew Herbarium. 

P. sanguinolenta, Cooke, l. c. p. 112.—Boletus sanguinolentus, 
Alb. Sf Sehw. Conspec . Fung. p. 257. 

On rotten wood, St. Aroment, Aug. 1892. No. 435. 

Shawford Estate, Peb. 1896. No. 1428. 

P. Ravenalje, Cooke, l. c. p. 111.—Polyp. Ravenala?, Berk. Sf 
Broome , in Journ. Linn . Boe., Bot. xiv. (1875) p. 53. 

Head of Castle Bruce River, Eeb. 1896. No. 1499. 

Favolus eimbriattjs, Speg. Fung . Guar. Fug. i. no. 60. 

On fallen tree, Morne Massibre, Aug. 1892. No. 321. 

Laschia tremellosa, Ft. Summa Veg . p. 325. 

On decaying trees, Morne Couronne, July 1892. No. 185. 

1. PEziZiEFORMis, Berk. Sf Curt, in Proc. Amer ; Acad. iv. 
(1860) p. 128. 

Morne Couliabon, March 1896. No. 1579. 

Hydnum versicolor, Berk. Sf Broome, in Journ. Linn , SoeS 
Bot. xiv. (1875) p. 59. 

Growing inside rest-house at the Lake, Aug. 1892. No. 448. 

The broad leathery pileus tapers down to a stem-like base, 
which is covered with the long spines. The spores are elliptical, 
5 x and are tinged yellow. 
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Xrpex sinuosus, Fr. Flench . p. 145. 

Morne Couliabon, March 1896. No. 1571. 

I. mollis, Berk. Sf Curt . in Hook . Kew Journ . Ba#. i. (1849) 
p. 286. 

Morne Couliabon, March 1896. No. 1558. 

Balulum stratostjm, sp. n. ; effusum, fuscum, margin© 
paullo reflexum, circa 1 mm. eras sum ; tuberculis dentiformibus, 
rare papilliformibus, minutis, obliquis, fuscis, plerumque in apicem 
pallidem sterilem attenuatis; thallo sectione verticali e stratis 
cellularum parenchymaticarum et sporarum velut inclusarum 
pluribus alternis composito; basidiis amplis, irregularibtis, 
obtusis ; sporis ovato-oblongis, spadiceis, levibus, 10 p x 7 p. 
(PL 1. figs. 1-5.) 

t£ Growing in form of rosette ” on rotten wood, Basin Hill, 
Sept. 1892. No. 348. 

On rotten wood, St, Aroment, Sept. 1892. No. 443. 

The outward facies of this plant is that of Badulum . The 
spores seem to have dropped off and become embedded in the 
tissue by the subsequent growth of the thallus; they lie in 
distinct layers, hut they are also scattered through the tissue 
and the hymenium is thickly powdered with them. It is not 
ossible from the specimens to determine the period of growth. 

Grammqthele line it a, Berk, Sf Curt . in Journ . Linn. Soc., 
Bot. x. (1869) p. 329. 

Prince Bupert’s, Oct, 1895. No. 1302. 

G. GRISEA, Berk. Sf Curt . 1. c. 

Windward slope, Morne Diablotin, March 1896. No. 1955. 

Kneifeia cani)idissima,5^. SfBav. in Crev. i. (1873) p. 147. 
Windward slope, Diablotin, March 1896. No. 1972. Also 
without locality, No. 1566. 

K. setigera, Fr. Epic . p. 529. 

On decayed wood, St. Aroment, Sept. 1892. No. 466. 

Thelephora Mtfrrayi, Berk. Sf Curt . in Journ. Linn . Soc., 
Bot. x, (1869) p. 329. 

Prince Bupert’s, Dec. 1895. No. 1285. 

Mr. Elliott’s specimen corresponds in facies with that collected 
by C. Wright in Cuba. It is widely effused, on very rotten 
wood; spores faintly brown, globose, warted, 5-7 p in diameter. 
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Sterettm elegahs, G* W. F. Mey* Fssiq. p. 305. 

On rotting wood, Basin Hill, Aug. 1892. No. 324. Morne 
Massiere, Aug. 1892. No. 331. 

S. versicolor, Fr. Epic. p. 547. 

St. Aroment, Jan. 1896. No. 1353. 

S. vespillotoum, Berk, in Journ . Linn. SocBot. xvi. (1878) 
p. 44. 

On decaying trees, Morne Couronne, July 1892. No. 192. 

S. lobatum, Fr. Epic. p. 547. 

On rotten wood, Prince Rupert’s, March 1894. No. 916. 
Morne Diablotin, Oct. 1892, No. 628, and March 1896, No. 1953. 
Hampstead Valley, March 1894. No. 2332. 

Roseau Valley, Jan. 1896. No. 1345. 

S. atratum, Fr. Epic. p. 547. 

On rotten wood, Basin Hill, Sept. 1892. No. 267. 

S. complicattjm, Fr. Fpicr. p. 548. 

Roseau Valley, Jau. 1896. No. 1342*. 

HiMEHOCHiETE DAMjECORNis, Lev. in Ann . Sci .. Nat. ser. 3, v. 
(1846) p. 151. 

On tree, Negre Maron, Aug. 1892. Nos. 309 k 318. 

On roots of decayed tree, Prince Rupert’s, March 1894. 
No. 913. 

H. babio-ferrttginea, Lev. in Ann* Sci. Nat. ser. 3, v. (1846) 
p. 152. 

Hampstead Valley, March 1896. No. 2333. 

H. scabriseta, Cooke, in Grev . xi. (1883) p. 106. 

On rotten wood, Basin Hill, Aug. 8, 1892. No. 348. 

H. aspera, Berk, Curt* in Journ. Linn. Soc., Bot. x. (1869) 

p. 334, 

Covering decayed trees in woods, Basin Hill camp, Aug. 1892. 
No. 259. 

Corticium leve, JPers. Lisp. p. 30. 

"Windward slope of Morne Diablotin, March 1896. No, 1946 a. 
0. Auberianum, Mont, in Sagra , Cuba, ix. p. 372. 

Roseau Valley, Jan. 1896. No. 1336. 

Peniophora rosea, JAassee, in Journ* Linn* Soc*, Bot* xxv. 
(1898) p. 146. 

Roseau Valley, Jan. 22, 1896. No. 1340. 
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Peniophoba paptbina, Cooke , in Grev . viii. (1879) p. 20. 
Shawford Estate, Eeb. 12, 1896. No. 1488. 

P. cinebea, Cooke, l. c. 

Grande Soufriere Hill, Eeb. 25, 1896. No. 1528. 

Hampstead Valley, March 1896. No. 2335. 

Cyphella ebaxinicola. Berk. Sf Broome , in Am. Sf Mag . 
Nat . J5Ti$£. xv. (1875) p. 32. 

Eiver Donee Valley, Eeb. 1896. No. 1415. St. Aroment, 
Jan. 1896. No. 1381. The spores are brown and measure 
7x3-5 ft. 

C. coNVOLUTA, Cooke, in Journ . Linn. SocBot. xvii. (1880) 
p. 141. 

"Windward slope, Diablotin. On bark of tree, March 1896. 
No. 1978. 

0. patens, sp. n.; sparsa, tubmformis, dein elongata, fore ad 
basin fissa et expansa, margine superiore incurvata, circa 5 mm. 
longa, 2 mm. lata, extus flava tomentosa; hymenio brunneo, 
lamellis paucis angustis lamelliformis instructis; sporis globosis, 
minute asperulis, 5 /a diam., hyalinis. (PL 1. figs. 6-8.) 

On bark of tree, Morne Niger Maron, Sept. 1892. No. 323. 
This species seems to form a transition between the forms 
with a rugulose hymenium such as C. Malbranchei , Pat., and 
genera with regular gills such as Lentinm\ the incurving margin 
and the shape of the immature specimens have decided the 
placing it in Qyphella. 

Ciavabia placcida, JV. Syst. Myc. i. p. 471. 

On felled trees in clearing. Head of Friendship Valley, 
St. Vincent, June 1892. No. 474. 

C. ljeticqlob, Berk, Curt, in Journ . Linn. Soc.,Bot. x. (1869) 
p. 838. 

On rotten wood, Basin Hill, Aug. 1892, No. 304. 

C. ceevicoknis, sp, n.; lignicola, 8 cm. alta, basi simplici, 
subtereti, 2 cm. alta; ramis subdichotomis, supra dumosis, 
compressis, siccitate sulcatis; planta tota carnea, dein cinna- 
momea, velutino-pruinosa ; sporis ellipticis, echinulatis, flavido- 
brunneis, 6 y x 8 y. 

Growing in clumps on rotten wood, Prince Bupert’s, March 
1894. No. 917. 
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Among rotten leaves, St. Aroment, Aug. 1892. No. 419. 

The -flattened branches and the brownish echinulate spores 
seem to indicate Thelephora rather than Clavaria for this species, 
but the hvmeniuin covers the whole surface of the plant and 
necessitates the placing of it in the latter genus. 

Calocera cornea, Br. Syst. Myc . i. p. 486. 

On rotten wood, Prince Eupert’s, Dec. 1895. No. 1289. 

Hirneola poeytricha, Mont, in Bel. Toy. Ind . On, Crypt. 
p. 154. 

Among rotten leaves, St. Aroment, Aug. 1892. No. 427. 

On decaying trees, Morne Couronne, July 1892. No. 188. 
Roseau Valley, Jan. 1896. No. 1841. 

Tremella erondosa, M\ Syst. Myc . ii. p. 212. 

On decaying tree - stumps, Prince’s Grove, March 1894. 
No. 915. 

Gtjepinxa spathtjlaria, Br. Blench, ii. p. 82. 

On felled trees, Salybia (Carib Settlement), Aug. 1892. 
No. 867. 

On road to Hampstead from Portsmouth, Nov. 1892. No. 827. 
Windward slope, Diablotin, March 1896. No. 1971. 

HYPHOMYCETES. 

Rhinotrichum Curtisii, Berk, in Girev . iii. (1875) p. 108. 
On bark, Shawford Estate, Peb. 1896. No. 1429. 

Acrostalagmus etjngicola, JPreuss . in Linncea , xxiv. (1851) 

p. 126. 

On decaying Agaric, Morne Couliabon, March 1896. No. 1588. 

A. tetraclados, sp. n. ; csespitibus tenuibus ; ramis fertilibus 
erectis, 2-4-verticillatis; ramulis 25 y longis, apice leviter 
attenuatis; capitulis sphserieis, minutis; sporis leviter curvatis, 
5-7 fixl% p, hyalinis. (PL 1. figs. 9, 10.) 

On a decaying Agaric, Bruce Eiver, Eeb. 1896. No. 1500. 

HEiiicoMYCES mirabilis, Beck, 84 Rep. State Mm. p. 46. 

On decaying tree, Basin Hill, Aug. 1892. No. 879. 

On decayed Dieffenbachia- stem, Morne Anglais, July 1892. 
No. 452. 

On rotten wood, head of Castle Bruce Eiver, Eeb. 1896. 
No. 1441. 
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Clonostachts GrNETi, Oudem . Microm . i. p. 10. 

On a stick, St. Aroment, Jan. 1896. No. 1368. 

The spores of this specimen measure 8-10 xl~ 2 //; they are 
slightly longer and more slender than those recorded for the type 
species, hut in other respects the two plants are alike. 

Coniospoeihm asteetnum, sp. n. \ acervnlis superficialibus 
in lineas radiante circa 2 mm. longas dispositis; conidiis 
triangnlaribus, sublenticularibus, atro-fuscis, 5 g diam. (PL 1. 
figs. 11 , 12 .) 

On bark, Shawford, Peb. 1890. No. 1433. 

Zygodesmus tjmbkinus, sp. n.; effusus, velutinus, 1-2 mm. 
altns, carnens vel umbrinns 5 hyphis superioribus, laxe contextis, 
hyalinis, spinnlis conidiophoris conspersis; septis zygodesmoideis 
raris; conidiis globoso-ovatis, levibus, 5-6juX4ju vel 5 /ix 5 ju f 
umbrinis, nnmerosis. (PI. 2 . figs. 1-4.) 

On rotting tree, path to Grande Soufriere, Dec. 1892. No. 791. 

On rotting tree-stump, Botanic Garden, Nov. 1892. No. 794. 

Stilbhm cinnabakinum, Mont in Sagra , Cuba, ix. p. 308, 
1.13. f. 3. 

On bark of trees, windward slope, Diablotin, March 1896. 
No. 1976. 

S. Hibxsci, Fat in Journ . Bot . v. (1891) p. 320. 

On bark, head of Castle Bruce Biver, Peb. 1896. No. 1452. 

This specimen agrees with that described by M. Patouillard 
from Tonkin, in colour, size of spores, length of sporophores, 
and also in the asperulate hypbse of the stem, hut the projecting 
ends of the hypkas give the stem a papillate appearance, even 
under slight magnification. The Tonkin specimen has a smooth 
stem, but the difference may be due to conditions of growth. 

8. albipes, sp. n ,; minutum, sparsum vel esespitosum, erectum, 
| mm. altum ; stipite albo; capitulo fiavo, globoso, nitido, circa 
120/i diam. ; sporis globosis, minutis, 1-2// diam., hyalinis. (PL 1 . 
figs. 16-18.) 

On bark or herbaceous stem, Biver Douce Yalley, Peb. 1896, 
No. 1421. 

Isaeia clay ata, Ditm . in Sturm , DeutscJil . FI . iii. 4, tab. 56. 

On fragments of wood and bark, Biver Douce Yalley, Peb. 1896. 
No. 1389. 
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Is aria, citrina, Fers. Syn. p. 689. 

Windward slope, Diablotin, March 1896. No. 1958 a. 

Growing on Hypoocylon effusum, Nits. 

G-raphitjm: Desxlazierii, Sacc. Syll. i. p. 254. 

On a twig, Eiver Douce Valley, Feb. 1896. No. 1400. 

Heydekia trichophora, sp. n.; stromatibus verticalibus, 
sparsis vel csespitosis, atro-purpureis: stipite crasso, 2-4 mm. 
alto; eapitulis globosis, f mm. diam.; strom ate et stipite e 
medulla parencbymatica densa brunnea compositis; conidio- 
phoris e disco radiantibus, circa 80 y longis, pilis paraphysi- 
formibus tenuibus duplo longioribus, hyalinis, dense interspersis; 
conidiis globosis vel subovatis, minutissimis, 1-2 y diam., hyalinis. 
(PL 2. figs. 5-7.) 

On wood, head of Castle Bruce Eiver, Feb. 1896. Nos. 1447 
& 1457- 

Arthrqbotrytjm EirsispoRnm, sp. n.; stromatibus sparsis, 
erectis, atro-brunneis, nitidis, 7 mm. altis, apice expansulis et 
flavidis ; conidiis ex apice tantum ortis, elongato-fusiformibus, 
supra medium leviter dilatatis, utrinque attenuatis, 130-140 y X 
8 y , 12-15-septatis, hyalinis. (PL 1. figs. 13-15.) 

On wood, Castle Bruce Eiver, Feb. 1896. No. 1456. 

Txjbercularxa vtjlgarxs, Tode , Fungi Meckl. i. p. 18. 

On wood, Eiver Douce Valley, Peb. 1896. No. 1415. 

Denbrodochxum: microsorum, Sacc. in Mich . ii. (1878) p. 298. 

On a branch, Eoseau Yalley, Jan. 1896. No. 1320. 

DISCOMYCETES. 

Mitetjla ruea, Sacc. Syll . viii. p. 38. 

Among rotten leaves, woods above St. Aroment, Sept. 1892. 
No. 405. 

Htjmaria Bella, Berk. Sf Curt, in Jo urn. Linn. SocBot. x. 
(1869) p. 366. 

On wood, Shawford, Peb. 1896. No. 1434. 

Lacotea stictica, Sacc. Syll. viii. p. 177. 

On wood, Eiver Douce Yalley, Peb. 1896. No. 1393. 

L. barbata, Massee , in Journ . Bot. xsx. (1892) p. 163. 

On rotting trees, Basin Hill, Sept. 1892. No. 298. The 
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spores in this specimen measure 20-25 fi x 10-12 ju, but in other 
respects it agrees with Mr. Mas see’s species. 

Solenopeziza grisea, sp. n.; ascomatibus sessilibus, circa 
1 mm. chain., griseis, disco paullum nigrescente, extra hyphis 
subflexuosis, hyalinis, apice obtusis, circa 8 y diarn. vestitis ; 
ascis cylindraceis, eurvatis, deorsum attenuatis, 120 fx X10 fi ; 
sporis oblongis, 1-septatis, hyalinis, oblique monostichis, 15-17 \x 
X10 fi ; paraphysibus filiformibus. (PI. 2. figs. 8 & 9.) 

On the stalks and leaves of some Monocotyledon, head of 
Castle Bruce Eiver, Feb. 1896. Wo. 1477. 

Belonidiijm Sclerotii, sp. n.: ascomatibus gregariis vel 
sparsis, ochraceis; pilis ochraceis, septatis, asperulis vestitis, disco 
concavo, dein leviter convexo, ad 1 mm. diarn., e sclerotio parvulo 
ortis ; ascis subclavatis, 75 fi x 7jx ; sporis fusiformibus, 20 ju 
X 8 fiy 8-septatis, hyalinis ; paraphysibus filiformibus, septatis. 
(PL 2. figs. 10-12.) 

On a decorticated branch, St. Aroment, Jan. 1896. Wo. 1367. 

B. hirtipes, sp. n.; ascomatibus sparsis, stipitatis, auran- 
tiacis, disco nigreseente, cupulis circa 2 mm. latis, leviter tomen- 
tosis, subplanis ; stipifce 2 mm. x -J mm., dense tomentoso, basi 
dilatato ; ascis cylindraceis, 130 fi x 10 fx; sporis oblongo-fusi- 
formibus, 3-septatis, 20-25 [x X 5 fx, hyalinis; paraphysibus fili¬ 
formibus, septatis. (Pl. 2. figs. 13-15.) 

On wood, head of Castle Bruce River, Feb. 1896. Wo. 1443. 

Erinella calospora, Pat. § Qtaill . in Bull. Soc.Myc . iv.(1888) 

p. 101. 

On bark, Morne Couliabon, Sept. 1898. Wo. 1578. 

This specimen is somewhat smaller than the one described by 
Patouillard and G-aillard, and the external hairs are rough; 
the asci measure over 100 jx, and the spores are more than 
6-septate. 

Ombrophila pellucid a, sp. n.; ascomatibus gregariis, sessi¬ 
libus, basi mycelio radieelliformi instructis, subplanis, circa 
8 mm. latis, tenuibus, siccitate violaceis rugosis, humiditate 
albidis, margine anguste brunneo-violacea; hypotheciis e hyphis 
teneris contextis, extra cellulis elongatis brnnneis compositis; 
ascis 8-sporis, cylindraceis, 55 fx x 5 /i, deorsum attenuatis ; sporis 
oblique monostichis, hyalinis, 2-guttulatis, 5 fx x 2| fx ; paraphy¬ 
sibus tenuibus, rectxs. 

On wood, Castle Bruce River, Feb. 1896. Wo. 1466. 
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Gmbrophila lilacina, p. A. Karst. Myc. Perm. i. p. 90. 

On wood, head of Castle Bruce Biver, Beb. 1896. No. 1474. 

Oebilia lttteo-rubella, P. A. Karst. Myo . Fenn. i. p. 101. 

On wood, head of Castle Bruce Biver, Beb. 1896. No. 1498. 

Calloria citrina, sp. n.; ascomatibus breviter stipitatis vel 
sessilibus, circa 4 mm. latis, variicoloribus vel citrinis vel fuscis, 
extra cellulis amplis angulatis, demum vetustate fuscescentibus 
vestitis ; ascis cylindraceis, 50 p x 6 p; sporis oblique monostiehis, 
ellipticis, demum 1-septatis, hyalinis; paraphysibus filiformibus. 

On wood, head of Castle Bruce Biver, Beb. 1896. No. 1476. 

Morne Couliabon, March 1896. No. 1581. 

Coccomyces leptosporus, Spey, Fung. Guar. i. p. 138. 

On rotten leaves, St. Aroment, Jan. 1896. No. 1383. 


PYBENOMYCETES. 

Eutypa phaselina, Sacc. Syll. i. p. 179. 

Growing in regular lines on a decorticated branch, Shawford 
Estate, Beb. 1896. No. 1439. 

Bosellinia subiculata, Sacc. Syll . i. p. 255. 

On decaying wood, head of Castle Bruce Biver, Beb. 1896. 
No. 1475. 

B. amblystoma, Berl. fy F. Sacc . in Ben. My col. p. 118 (1889). 
On rotten wood, some kind of cane, head of Castle Bruce 
River, Beb. 1896. No. 1442. 

Xylaria polyhorpha, Grev. FI. Fdin. p. 35. 

On rotten trees, St. Aroment, Aug. 1892. No. 442. 

X. cubbn'SIS, Mont . Syll. Crypt, no. 782. 

On fallen trees, Morne Mahanfc, Aug. 1892. No. 302. 

X. anisopdeura, Mont. Syll. Crypt, no. 688. 

On rotten trees, Morne Maliant, Aug. 1892. No. 270. 

Head of Castle Bruce Biver, Beb. 1896. No. 1468. 

X. rhopaloides, Mont, in Ann. Sci. Mat. ser. 4, iii. (1855) p. 99. 
On rotten wood, windward slope, Diablotin, March 1896. 
No. 1961. 

X. hypoxylon, Grev. FI. Fdin. p. 355. 

Boseau Talley, Jan. 1896. No. 1345. 
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Ustuliha. yulgaeis, Tut Set Fung. Carp. ii. p. 28. 

On decaying wood, Prince Bupertfs, Dec. 1895. No. 1276. 

Hypoxylok pebfobatxtm, Fr. Summ. Veg. Scand. p. 884. 

On rotten wood, Skawford Estate, Eeb. 1896. No. 1482. 

"Windward slope, Diablotin, March 1896. No. 1970. 

H. ettbigihosttm, Fr. t c. p. 384. 

On wood, Shawford, Eeb. 1896. No. 1429 b. 

H. EEEir sum, Nits. Pgr. Germ. p. 48. 

On branches &c. 9 Landat, Eeb. 1896. No. 1502. 

"Windward slope, Diablotin, Eeb. 1896. No. 1502. 

H. COLIilCULOSTTM, NUs. 1. c. p. 44. 

Head of Castle Bruce Biver, Eeb. 1896. No. 1478. 

Kbetzschmabia ccehopus, Sacc. Syll. ix. p. 565. 

On bark, Prince Bupert’s, Dec. 1895. No. 1298. 

Daldihia cohcehteica, Ces. Sf deNot. Schema Sf. It. in Comm. 
Grit . i. p. 198. 

On rotten wood, Prince’s G-rove, March 1894. No. 919. 

St. Aroment, Jan. 1896. No. 1348. 

Bhyhchostoma pybifoeme, sp. n. ; peritheciis caespitosis, basi 
confluentibus, omnino superficialibus, atris, globoso-pyriform- 
ibus, rostro leniter eurvulo, noduloso instructis, basi circa 1mm. 
latis, fere 2 mm. longis; aseis cylindraeeis, breviter stipitatis, 
85 p longis; sporis oblique et irregulariter monostickis, oblongo- 
ovatis, 1-septatis, brunneis, 10 p x 4 p. (PL 2. figs. 16-18.) 

On rotten wood, head of Castle Bruce Biver, Eeb. 1896. 
No. 1449. 

Xylobotbyum ahdihum, Pat. in Bull. Serb. Boiss. iii. (1895) 
p. 69. 

On wood, head of Castle Bruce Biver, Eeb. 1896. No. 1481. 

Xyloceeas, g. n. 

Stroma erectum, atrum, intus ex hyphis laxis compositnm, 
cellulis corticis et peritheciis parvulus confertis; peritheciis 
ostiolatis, superficialibus, confertis; ascis 8-sporis, stipitatis; 
sporis irregulariter bi-seriatis, 1-septatis, brunneis. 

Xyloceeas Elliotti, sp. n.; stromatibus csespitosis, apice 
attenuatis, 1 cm. altis, 1-2 mm. latis, basi et apice sterilibus; 
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hypbis internis circa 10 y latis, brunneis ; peritheciis subglobosis, 
circa 280 y latis ; ascis cylindraeeo-clavatis, stipite 45 p longo, 
basi leviter dilatata, parte sporifera 35 ji longa; sporis ovatis, 
10 fx x 4 fi ; paraphysibus filiformibus. (PL 3. figs. 1-5.) 

On wood, head of Castle Bruce Kiver, Feb. 1896. No. 1464. 

Ceriospora acuta, sp. n.; peritheciis carbonaceis, atris, spar- 
sis yel confertis et fere confiuentibns, superfieialibus, exiguis, 
inferne circa | mm. latis, apiee lineis brunneis longitudinaliter 
ornato attenuatis, 200 jjl longis; sporis primum cylindraceis, 
utrinque appendiculatis dein demum dilatatis, grosse guttulatis, 
2-pluri-septatis, circa 45 jx x 8 ju, hyalinis. (PL 2. figs. 19-21.) j 

On wood, Castle Bruce Kiver, Feb. 1896. No. 1470. 

Acanthostigma scleracanthum, Sacc. Syll. ii. p. 209. 

On rotten wood, Castle Bruce Kiver, Feb. 1896. No. 1459. 

Hypgmyces arenaceus, sp. n.; peritheciis sparsis vel con¬ 
fertis, velut si arense micse sint, f ulvis, exiguis, circa 150 /x x 250 /x ; 
ascis cylindraceis, angustis, 100 \x longis ; sporis monosticbis, 
ovato-oblongis, circa 1 0 g x 4-5 fx, 1-septatis, hyalinis ; para- 
physibus filiformibus. (PL 3. figs. 6-8.) 

On the hymenial surface of a decaying Stereum . Koseau 
Yalley, Jan. 1896. No. 1345. 

Nectria Kussellii, BerJc. § Curt, in Grev. iv. (1875) p. 45. 

On rotting trees, Basin Hill, Aug. 1892. No. 299. 

N. iiiETicoLOR, Berk. Sf Curt, in Journ. Linn . Soc., Bot. x. 
(1869) p. 377. 

On wood, Kiver Douce Yalley, Feb. 1896. No. 1419. 

N. sanguine a, Fr. Summ. Teg. Scand . p. 388. 

On bark of tree, windward slope, Diablotin, March 1896. 
No. 1977. 

N. chrysocoma, BerL Sf Vogl. Sacc . Syll. Add. ad vols. i.-iv. 
p. 204. 

On hark, Antigua. Collected by Mr. W. Gran, April 1897. 

Spkergstilbe cinnabarina, Tul . Gary. iii. p. 103. 

On rotten wood, Montpelier, Dec. 1892. No. 788. 

Hypocrea rufa, Fr. Swum. Veg. Scand. p. 383. 

On decaying wood, Shawford, Feb. 1896, No. 1859. 

TricJioderma viride , Pers., the conidial form, is growing with 
the Hypocrea. 

LINN. JOURN.—BOTANY, VOL. XXXV. 
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Hypocrea delioatula, Tul. Carp . iii. p. 33. 

On "bark, Morne Couliabon, March 1896. No. 1573. 

Calonectbia ornata, sp. n.; peritheciis minutis, sparsis, circa 
r| mm. latis, aurantiacis, superficiality cellulis prominentibus 
vestitis; ascis cylindraceo-fusiformibus, apice angustioribus, 
deorsum attenuatis, breviter pedicellatis, 180-200 p x 20-30 p ; 
spoils elongatis, aseis fere sequilongis, 10-pluri-septatis, viridi- 
byalinis. (PL 3. figs. 9 & 10.) 

On twigs, Kiver Douce Yalley, Feb. 1896. No. 1416. 

Hypocrella rubiginosa, sp. n.; stroma pulvinatum, rubi- 
ginosum, circa 5 mm. latum, basi late affixum, rugosum, peri- 
theciis prominulis, punetatum i peritheciis elongatis, angustatis, 
circa 1 mm. longis, ^ mm, latis, basi rotundatis, deorsum at¬ 
tenuate, ostiolum versus attenuatis; ascis 8-sporis, apice rotun¬ 
datis, deorsum attenuatis, 500 p x 8 p ; sporis filiformibus, leviter 
curvulis, vel reetis fere ascis mquilongis, pluri-septatis, hyalinis. 
(PL 3. figs. 11-14.) 

Parasitic on an old specimen of Hypoxylon, Castle Bruce 
Eiver, Feb. 1896. No. 1497. 

SPHJEEOPSIDEiE. 

Dothiorella gtjaranitica, Spey. Fung. Guar . ii. no. 162. 

On bark, Shawford, Feb. 1896. No. 1553. 

Roseau Yalley, March 1890. No. 1862 b. 


EXPLANATION OF THE PLATES. 

Plate 1. 

Fig. 1. Fadulum stratosum , X 3. 

2. „ „ Sterile tip of tootli, x 70. 

3. „ „ Vertical section with spore-layers, X 25. 

4. „ „ Part of section with spores embedded, x 300. 

5. „ „ Basidia and spores, X 300. 

6. Cyphella patent natural size. 

7. „ „ Section of plant, x 25. 

8. „ „ Spores, x 500. 

9. Acrostaiaymus ietraclados. Fertile branch, x 500. 

10. „ „ Spores, X 500. 

11. Coniosporitm asterimm. Plant, slightly enlarged. 

12. „ „ Spores, X 500. 








L IN N. Soc. JOURN B 0 T ,VoL. X 



A.L.S.del. High]ey.del.eblith. Hanhart/ imp, 

* FUNGI FROM THE WEST INDIES.. 









FUNGI JFBOM THE WEST INDIES. 


19 


Ksg. 13. AHhroboirj/nmfimsponum. Plants, natural size. 

14. „ „ Hoad of plant, x 100. 

15. j, „ Spore, x 500. 

.10. Siilhum (tlbipes. Plants, slightly enlarged. 

17. „ „ Plant, X 100. 

18. „ „ Spores, x 500. 


Pig. 1. Zygodesmus wnbri?ms, 
2 . 

3. 

4 

j) y> 

5. Hcydenia Iriehophora . 
0 * ,} >} 

7. ji j) 

8. Solenopezisa grisca. 

9 

<■'* 31 >1 

10. Belonidium Sclerotic. 

10 a. „ „ 

11 . 

12 . 

18. B. kirtipes. 

14. „ 


Plate 2. 

Section of plant, X 30. 
Zygodesmoid hyphse, X 500. 
Sporiferons hyphae, X 500. 
Spores, X 500, 

Plants, natural size. 

Section of head, X 30. 
Spores, X 500. 

Section of plant, X 30. 

Ascus, X 500. 

Plants, natural size. 

„ Section of plant, x 30. 

,, Ascus, X 500. 

„ Spores, X 500. 

Section of plant, slightly enlarged. 
Ascus, X 500. 


15. „ „ Spores, X 500. 

16. Bhynchostoma pyriforme. Plants, slightly enlarged. 


17. 

18. , „ 

19. Ceriosporct, acuta . 
19 a. „ 

20 . 

21 . 


„ Ascus, X 430. 

„ Spores, x 500. 

Plants, natural size. 
Plant, X 30. 

Ascus, X 200. 

Spores, X 500. 


Plate 3. 

Fig. 1. Xylocems EtMotti . Plant, natural size. 

2. „ „ Plant, slightly enlarged. 

3. „ „ Section of plant, X 30. 

4. „ „ Ascus, X 500. 

5. „ „ Spores, X 500. 

6. Mypomyces arcnaeeus. Plants, enlarged. 

7. „ „ Section of plant, x 100. 

8. „ „ Ascus, X 500. 

9. Calonectria ornatcu Plant, x 100. 

10. „ „ Ascus, x 430. 

11, Hypocrella rubiginosa. Plant on host, natural size. 
Sections, natural size. 

Section of plant and host, enlarged. 
Section of peritfyecia, x 30. 

Ascus with spores escaping, X 500. 

^ c2 


12 . 
12 a. 

13. 

14. 
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The Floe a of Vatau, oue of the Tonga Islands. By I. H. 
Beekill, M.A., F.L.S.; with a short Account of its 
Vegetation by Chaeles Steele Ceosby, M.A. 

[Bead 20th December, 1900.] 

The Tonga or Friendly Islands are composed of tliree groups: 
to the south is Tongatabu, a low coral island, with Eua near 
it; in the centre lie the Habai Islands, small and numerous ; and 
to the north is Yavau, with its attendant islets. 

They are the summits which rise from an extensive submerged 
plateau—the higher ones a line of volcanoes. Eua attains to 
more than 1000 ft.; Yavau has two hills rising to 600 ft., and 
some of the volcanoes exceed Eua in height. 

a Generally,” says Lister “all the high ground of the group 
is either the summits of volcanoes, active or extinct, or com¬ 
posed of reef-limestones,” and “while the contour of the sea- 
bottom, with the great southerly extension of the Tonga plateau, 
suggests that a closer connection may at one time have existed 
between New Zealand and land to the northward, the geological 
structure of the present Tonga Islands would not lead us to 
expect that an ancient fauna and flora survives on them; for all 
the high ground of the group either consists of the outpourings of 
volcanoes or has been submerged within the period during which 
the existing reef-limestones have been formed.” 

Tongatabu has been visited by more collectors of plants than 
all the other islands. Cook touched at it in each of his three 
voyages, and the specimens then obtained are in the Natural 
History Museum, S. Kensington. It was visited by the United 
States exploring expedition under Captain 'Wilkes, by the 
4 Challenger/ and by the German c Gazelle ’ expedition. Graeffe 
collected all bis Tonga plants in it, and J. J. Lister and Sir 
Everard Home many of theirs. 

Yavau was visited by the c Gazelle’ expedition; but I only 
know of the collection there by the officers of this vessel of three 
marine plants. Barclay, Harvey, and Sir E. Home also collected 
in it. 

Of other islands in the group, Eua was explored by J*. J. Lister, 
Lifuka by Harvey, and Nomuka by Forster. The last two are 
among the Habai Islands. 

All the collections of the travellers named were made use of by 
Mr. W. B. Hemsley when he published through this Journal 

* J. J, Lister in Joura. Linn. Soc., Bot. xxx. (1894) pp. 160, 162. 
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(Botany, vol. xxx. 1894, pp. 158-217) his paper entitled “ The Mora 
of the Tonga or Friendly Islands.” By the nature of the available 
material it is in chief part the flora of the southern islands— 
Tongatabu and Eua. 

Mr. Crosby’s collection from Vavau—the foundation of the 
present paper—was not received at Kew until half a year after 
Hemsley’s “ Elorp, of the Tonga Islands ” had been published. 

Hemsley had enumerated for the whole group 308 phanerogams 
and 33 vascular cryptogams; Crosby collected, in Vavau, 262 
phanerogams and 27 vascular cryptogams ; and out of his total, 
83 are species additional to Hemsley’s list. 

Many of Crosby’s plants were received with correct names 
which he had given to them on the spot; the vascular cryptogams 
and orchids were subsequently examined by Mr. J. Gr. Baker 
and Mr. B. A. Eolfe; to these, and to Messrs. W. B. Hemsley, 
C. B. Clarke, and C, H. Wright, I offer thanks for their kind 
assistance, and, further, to Mr. Crosby for the account of the 
vegetation of Vavau which follows. 


Vegetation of Vavau , by C. S. Crosby. 

Vavau is twelve miles long and has a maximum breadth of six 
miles. The two hills, Mo’ugalafa and Talau, which rise towards 
the rock-bound northern coast (the Liku), reach an elevation of 
600 ft. above sea-level. The southern coast is much indented, 
and possesses the lovely harbour of Vavau, where, to one sailing 
perhaps not a stone’s throw from the beach, nothing hut the 
green of the trees and their interlacing creepers can be seen, so 
well is the face of the land buried from sight by the canopy which 
the giant climbers weave with the tree-tops. 

The grassy uplands towards the Liku contrast with this dense 
forest. They are marked by the weird Casuarinas and zigzag¬ 
branching Pandanus , and, of smaller plants, by Waltheria ameri- 
mna, Euphorbia Chamissonis , Wihstrcemia rotundifolia , and 
Diamlla ensifolia. In the forest-land we have (i) the sea-shore 
vegetation, (ii) the bush, and (iii) the land now or formerly in 
cultivation. On the shore we find Paritium tiliaceum , Thespesia 
populnea , Vitew trifolia , Mcesa nemoralis, Gordia subcordaia , 
Galophyllum InopTiyllwm , Pemphis aeidula , G-ymnosporia vitieusis , 
species of Eugenia, the mangroves, So c. Suriana maritima does 
not occur in Vavau itself. I found it just above a sandy beach 
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in one of the small low attendant islands which lies to the south¬ 
east. In the bush are to be found the majority of the climbing 
plants, chief among them being Mucuna gigantea and Mnbada 
scandens with its huge hanging pods. In or near cultivated 
ground, besides the plants actually in cultivation, such as banana., 
yam, sweet potato, paper-mulberry (which furnishes the native 
cloth, tapa), sugar-cane, maize, &c., we meet bread-fruit, custard- 
apple, papaw, pine-apple, Gossypium brasiliense , Manihob utilis- 
sirna , Curcuma long a. Zingiber Zerimbet , Ganna in die a, and 
Cordyline terminal™. In the towns wo come upon orange-trees, 
Kava {Piper onethysticim ), tobacco, &c. A town is inert dy a 
collection of huts dotted about a grassy space in the midst of 
coeoanut- and orange-trees, and generally surrounded by a fence. 
The orange— 44 Moli-papalagi,” or white man’s orange (papalagi 
==a white man)—was introduced early in the nineteenth century. 
The 44 Moli Toga/’ or Tongau orange, is a shaddock. The lime is 
also common, and huge fruits of a citron are sometimes to be seen. 

One small part of Yavau has a flora all its own. Bordering a 
lake near* the town of Tuanuku is a small fen, the entrance to 
which is very difficult to find. This is the home of Gleichenia 
dicliotoma , Davallia solida , Lindsay a ensifolia , Lycopodium 
cermmm , Psilotnm complanatwm , Ophioglossum pendulum, Lepi~ 
ronia mucronata, Spathoglottis pacifica, and Phaius grandifolms . 

I met with Schizcea digitata only in Lotuma, a little island in 
Vavau harbour. 

The sensitive plant is the prevailing weed of the islands, and 
it quickly and painfully reveals imperfections in the solos of 
one’s shoes, though a native walks over it unconcernedly. The 
sensitive plant, however, may be avoided; not so Chrysopogon 
aciculatus, the awns of which cleave to one’s socks, and are apt 
to produce irritating sores which may confine the sufferer to his 
couch for months. 

Of useful plants which are grown, Pometia pinnata (Tava), 
Anona squamosa, Spondias dulcis (Vi), and Carica papaya (Oliji) 
may he mentioned for their pleasant fruits. Eugenia malac - 
censis (Pekika) has fruits resembling an apple in flavour but 
less coarse. Artocarpus integrifolia , the bread-fruit, from the 
domestic point of view, is a vegetable and not a fruit: like the 
yam, sweet potato, and Talo {Colocasia antiquorum —Taro in other 
parts of the Pacific) it must be cooked. The small beans of 
JDolichos Labial make an excellent vegetable, though they are 
only used by white people. The natives grow sugar-cane for 
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mastication only. Tobacco is smoked in the form o£ a u snlnka ” 
—a kind of cigarette in which the dried banana-leaf replaces the 
cigarette-paper. The oil of the Dilo-nut, or Feta’u as the Tongans 
call it ( Galojphyllum Inophyllum ), is well known as a remedy for 
rheumatism. The leaves of the Toi (Alphitonia excels a) make an 
excellent substitute for soap, more effective than those of Fihoa 
(Goluhrina asiatica ). The fan-shaped leaves of the Biu (Rritch- 
ardia ), when dried, are used by the native preachers as wraps 
for their black suits when they go from home to conduct services* 

There are some fine specimens of the “ Ovava-tahi( Mcus 
prolixa) in the islands, notably one on Bagaimotu (Vavau group), 
the trunk of which forms an arch through which a coach could 
easily be driven. 

The pigs, which are common in the island, find a favourite food 
in the tubers of Gyperas rotundus. One frequently comes across 
great patches of turned-up earth, showing where they have 
grubbed out these tubers. They clean out oranges in very neat 
style. The horses first taught me to distinguish Gordyline termi- 
nalis from Ganna indica by the leaves (the flowers and fruits of 
course are very different). The way they nose out the former, 
though hidden among a mass of Ganna indica , is surprising. But 
bread-fruit leaves are their chief delight, and a horse can be 
coaxed from a bread-fruit tree only by the use of the whip. 

The young leaves of several trees have a pink or red colour. 
The young shoots of Tatau-amanu ( Gynometra ), when freed from 
the enveloping bud-scales, resemble a pendulous chain of red 
flowers. For a perfect blaze of colour, nothing exceeds the 
Fekika in flower ( Eugenia malaccensis ). The flowers of the 
Ipomoeas are showy, but with the exception of the bine I. conyesta 
they do not form compact masses. They have a way of peering 
out in solitary splendour from dark depths of foliage not their 
own. The orange-tree in flower is a beautiful, as well as fragrant, 
object; and it is difficult to say whether an orange-grove in 
flower or in fruit is the more pleasing sight. In the absence of 
flowers and fruit the tree is a shabby object. 

When the more striking wonders of tropical scenery—the 
bright hues and fragrant odours of flowers, and the ceaseless 
waving of the palm-leaves—have lost their novelty, the quiet 
beauty of the Tavabi (Rhus taitmsis ) may perhaps arrest attention. 
To my inind the Tavahi, with its pinnate leaves and panicles of 
white flowers, is the most beautiful tree in these islands. 

Lastly, a few words on climate. There is little to remind one 
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of change of seasons, except perhaps a touch of prickly heat in 
December. The temperature is very even, ranging practically 
from 70° F. to 90° E. One bitterly cold night we found the 
thermometer had gone down to 68° E. From January to March 
may be considered the rainy season, during which time also the 
advent of hurricanes is dreaded. The annual rainfall is about 150 
inches. My notes contain such entries as the following:—16 in* 
in three days (9| in. on one of the days) ; 4 in. in a night, 
followed by 6 in. in a day; 4 in. in two hours, &c. The rain is 
by no means confined to this season. 1 find an entry for July of 
7 in. in two days* A different kind of entry (also for July) 
reads u no rain for three months.” In such circumstances every 
drop of water becomes precious, for the island furnishes no fresh¬ 
water. The natives acquire freshwater by collecting rain in 
holes in the ground, and when their store fails, as it usually does, 
they sponge on the 44 Papalagi.” I had a 500-gallon tank. The 
first night’s rain filled it to overflowing, and it never became dry, 
notwithstanding continual visits of Tongau neighbours with 
buckets. 

The dampness and warmth of the atmosphere produce certain 
inconveniences. A pair of boots left undisturbed soon becomes 
covered with mould; salt is always wet, and butter is a liquid. 

__ C. S. Crosby. 

To the enumeration of the Phanerogams and Yascula 
Cryptogams of Yavau I have added the dispersal of each of the 
species, naming first any of the Tonga Islands whence the plant 
is known, then Fiji and Samoa, if it is found in them, and after 
that the wider distribution. The islands of Futuna and Ilea, 
between Fiji and Samoa, are reckoned to Fiji; Easter Island is 
considered as belonging to the Low Archipelago, and the Isle of 
Pines as belonging to New Caledonia. 

The endemic flora of the Pacific is centred in three (or perhaps 
four) nuclei. These are New Caledonia, the Fijian Archipelago, 
the Sandwich Islands, and the fourth, if recognized, Tahiti. The 
influence of the Fijian nucleus extends to Samoa and the Tonga 
Islands, and the area comprising these is here called the Fiji- 
Samoan area. Savage Island also belongs to it. 

Of tbe flora of Yavau: 

88 phanerogams (11*8 %) are confined to the Fiji-Saxnoan area. 
12 j, ( 4*8 %) occur in it, and only to the east of it. 

55 » (19*6 %) „ „ west „ 

67 „ (23*9 %) are restricted to the Pacific. 
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The phanerogams confined to the Piji-Samoan area are thus 
distributed: 

12 phanerogams are confined to the Tonga group. 

9 „ „ Tonga and Fiji. 

6 39 93 „ Samoa. 

5 „ „ Fiji and Samoa. 

1 i3 13 ,j Savage Island. 

One hundred and eighty-seven phanerogams of Yavau are not 
world-wide in the tropics, and they are distributed as follows 


East and West extension of the Phanerogams of Yavau, which 
are not world-wide. 


Westward Extension. 
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Totals .. 

88 

5 

35 

29 

24 
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ISTinety-two species, besides several plants universally cultivated 
in the Pacific, are common to Yavau and the Sandwich Islands. 

Yavau possesses none of the Cyrtandrese which are cha¬ 
racteristic of the mountains of Fiji; no Melastomacea? except 
Memecylon Harveyi, no Saxifragacese, no Yaeciniacese, and the 
orders Bubiaceae and Orchidacese are poorly represented. Herein 
its flora differs strikingly from that of Fiji, where the greater 
elevation, greater age (greater permanence), and wider range of 
soil and climate favour a richer flora. 
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Enumeration of Phanerogams akd Vascular Cryptogams ok 
VaYAUjKOT including- certain species only in cultivation. 

An asterisk is prefixed to tiie names of plants not represented 
in Mr. Crosby’s collection. 


ANONACEiE. 

Oananga odoeata, Hook. f. Sf Thoms .; IlemsL in Journ. 
Linn. Soc., Lot. xxx. (1S94) p. 168; Ecmeche , in Engl. Jahrb. 
xxv. (1898) p. 631. 

Tongatabu; Fiji and Samoa ; westward in the Solomon Islands 5 
and to Tropical Asia. Extended from Tropical Asia by cultiva¬ 
tion. 

^ Anoka squamosa, Linn .; IlemsL in Journ . Linn, SocBob. 
xxx. (1894) p. 168. 

Introduced from America into all parts of the Tropics. 

MeNISPERM ACEiE. 

Stephania hernandijefolta, Walp .; Hemsl. in Journ . Linn. 
SocBob. xxx, (1894) p. 168. 

Tongatabu ; Samoa ; eastward to the Marquesas Islands; 
westward to Africa. 

BIX ACEiE. 

Bixa Orellana, Linn. Sp. PL p. 512. 

A native of Tropical America now widely cultivated. 

Xylosma orbiculatum, Horst.; IlemsL in Journ, Linn. Soc., 
Bot. xxx. (1894) p. 169; Drake del Castillo , FL Polyn . Brant}, p. 7. 

Fiji and Samoa; eastward to the Marquesas Islands, in insular 
forms of perhaps subspecifie rank. 

PlTTOSPORACEiE. 

Pittosporum arborescens, Rich.; IlemsL in Journ. Linn , 
Soc., Bot. xxx. (1894) p, 169. 

Tongatabu, Eua; Fiji. 

Pittosporum spateaceum, Burhill , in RooJc. Ic. Riant , 
t. 2561. 

Endemic. 
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PORTTJLACACEJE. 

Poetulaoa qqi athufxda, Limn. j Hemsl. in Journ. Linn* Soc 
Mot\ xxx. (1894) p. 169. 

l^iji and Samoa; westward in New Caledonia and to Africa. 

^PoetuJjAOa oleracea, Linn.; Hemsl. in Journ. Linn. Soc., 
Bat. xxx. (1894) p. 169. 

Samoa; eastward to Tahiti ; Sandwich Islands; westward in 
the Marshall Islands. Tropics generally. 

G'UTTIFERiE. 

^Oabcikia sp. Noted by Mr. Crosby, but not collected. 

Calopu yllvm: Inopkyllttm:, Linn. Sp. PI. p. 518 ; Beineche , in 
Engl, Jahrb, xxv. (1898) p. 656. 

Fiji and Samoa; eastward to the Marquesas Islands; Sand¬ 
wich Islands; westward in the Solomon Islands ; and to East 
Africa. 

Caloiuiyllum sp. 

There exists also in Eua and Yavan and in some of the not 
remote islands a second species of Calophyllum , for the full 
identification of which we hope, by the kindness of Mr. Crosby, 
to receive further material. 

Malyaceje. 

Si da miorophylla, Cav. ; Hemsl. in Journ. Linn. Soc., Bot. 
xxx. (1894) p. 169. 

Tongatabu; Fiji and Samoa ; westward in the New Hebrides, 
New Caledonia, and Solomon Islands; and to the Mascarene 
Islands. 

Sida rhombxfolxa, Linn .; Hemsl. in Journ. Linn . Soc., Bot . 
xxx. (1894) p. 169. 

Fiji and Samoa ; eastward to the Marquesas Islands; Sandwich 
Islands; westward in New Caledonia and the Solomon Islands. 
Tropics generally. 

Sida carpinifolta, Linn.f. Suppl. p. 807. 

Sandwich Islands; westward in New Caledonia. Tropics 
generally. 
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Uresta lobata, Linn .; Hemsl. in Journ. Linn* Soc., Mot. xxx. 
(1894) p. 169. 

Fiji and Samoa ; eastward to the Marquesas Islands; Sandwich 
Islands; westward in the Hew Hebrides and Hew Caledonia. 
Tropics generally. 

Hibiscus Abelmoschtts, Linn .; Hemsl. in Journ . Linn* Soc 
Mot* xxx. (1894) p. 170. 

Fiji and Samoa; eastward to Tahiti; westward in the Hew 
Hebrides. Tropics generally. 

'^Hibiscus tilxaceus, Linn*; Hemsl. in Journ* Linn. Soc., Mot . 
xxx* (1894) p. 170 ; Meineclce, in JEngl . Jahrb. xxy. (1898) p. 654. 

Tongatabu; Fiji and Samoa; eastward to the Low Archipelago ; 
Sandwich Islands ; westward in. Hew Caledonia, Solomon Islands. 
Tropics generally. 

GtOssypium brasiliense, Maef. FI. Jamaic . i. p. 72. 
Introduced; widely cultivated. 

Thespesxa populnea, Corr.; Hemsl* in Journ. Linn. Soc., Mot* 
xxx. (1894) p. 170 ; Meineclce , in JEngl. Jahrb* xxy* (1898) p. 658. 

Fiji and Samoa; eastward to the Low Archipelago ; Sandwich 
Islands; westward in Hew Caledonia and the Solomon Islands ; 
and to Africa. 


Sterctjliaceas. 

Heeitieea littoralis, DC. ; Hemsl* in Journ. Linn. Soc., 
Mot . xxx. (1894) p. 170. 

Tongatabu; Fiji; westward in Hew Caledonia; and to East 
Africa. 

Kleisthovia Hospxta, Linn. Sp. Ml. (ed. 2) p. 1865 ; Meineclce » 
in JEngl. Jahrb. xxy* (1898) p. 655. 

Fiji and Samoa ; eastward in the Society Islands ; westward in 
Hew Caledonia and the Solomon Islands; and to the Masearene 
Islands. 

Melochia ojdorata, Forst*; Hemsl* in Journ. Linn. Soc., Mot. 
xxx. (1894) p. 170. 

Tongatabu ; Fiji and Samoa; westward in the Hew Hebrides, 
Hew Caledonia, and Solomon Islands; and into Malaya. 
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Waltheria Americana, Linn. Bp. FI. p. 673. 

Fiji and Samoa; eastward to Tahiti; Sandwich Islands; 
westward in the New Hebrides and New Caledonia. Tropics 
generally. 

Tiltaceje. 

Grewia Mabococca, Linn.f; Hemsl. in Journ. Linn. Soc., Bot. 
xxx. (1894) p. 170 ; Reinecke , in Fngl. Jahrb . xxv. (1898) p. 652* 

Tongatabu; Fiji and Samoa; eastward to Tahiti; westward 
in New Caledonia. 

Triijmpetta procumbens, Forst.; Hemsl. in Journ. Linn * 
Bog., Bot. xxx. (1894) p. 170. 

Tongatabu, Eua; Fiji and Samoa; eastward to the Low Archi¬ 
pelago ; Sandwich Islands; westward in the New Hebrides, New 
Caledonia, and the Solomon Islands ; and to the Mascarene 
Islands. 

Triumpetta rhomboidea, Jacg. Fnim. FI. Oarib . p. 22. 

Samoa; eastward to Tahiti; Sandwich Islands ; westward in 
the New Hebrides and New Caledonia ; and to Africa. 

Eejeocarptjs tonoanijs, Burkill : species ex affinitate E.flori - 
dani, Hemsl., et F. glanduliferi , M. T. Mast., differ! prsecipue 
petalis ; etiamque ab F. Grceffei , Seem., foliis distinguitur. 

Rami glabri, foliorum cicatricibus inconspicue notati, crassi- 
usculi. Folia glabra, dense ad apices ramorum conferta; lamina 
ovata vel elliptica, breviter acuminata, basi obtusissima, 3-4 
poll, longa, l|-2 poll, lata, margine integra vel dentibus per- 
paucis et parvis instructa, nervis lateralibus utrinque 6-7 ad 
costam infra foveola singula iis F. glanduliferi minora formant- 
ibus; petiolus f-1 poll, longus, ad laminam pulvinatus. Bacemus 
simplex, foliis sequilongus, fiores ad 25 gerens ; bractese decidua?. 
Flores in alabastris ovatis in anthesi lin. diametro. Bepala 
dorso pilis argenteis minutis pubescentia, supra carinata, laneeo- 
lata, 3 lin. longa. Fetala intra et extra fulvo-pubeseentia, intra 
carinata, carina pilis redexis densissime vestita, apice leviter 
7-9-fid a, basi 2-foveolata. Stamina 2 lin. longa; antherse 
apice appendiculatas; filament a sparse kirsuta. Discus crenatus. 
Ovarium glabrum, 3-4-loculare; ovula ad 6 in loculo quoque. 
Fructus oliviformis, 7 lin. longus; nucleus osseus, smpissime 
triangularis, lateribus verrucosus; semen solitarium; embryo in 
albumin© corneo oleiferi immersus. 

H'ab. Tonga Islands. Yavau, Qrosby , 15. 
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Its allies, Elceocarpus glandulifer from Ceylon, E. fioridanu 
from the Solomon Islands, and E. G-rc&ffei from Fiji, are so 
closely allied that it is possible to regard them as insular sub¬ 
species. E. bifidus , Hook. & Am., from the Sandwich Islands, 
acd E. rarotongensis , Hemsl., from Earotonga, are also closely 
allied. 

Bxttace^j. 

Etodia hortensis, Forst .; Hemsl . in Journ . Soc^Bot. 
xxx. (1891) p. 141; JReinecke , in Engl. Jahrb. xxy. (1898) p. 842. 

Tongatabu; Fiji and Samoa ; westward in the Hew Hebrides 
and Solomon Islands ; and into Malaya. 

Zaxthoxylum Blaceburuta, Benth . BZ. Austral, i. 363. 

"Westward in Lord Howe’s Islaud and Horfolk Island. 

Micromelttm pubescens, Blume , var. glabrescens, Oliver ; 
Hemsl. in Journ. Linn. Soc xxx. (1894) p. 171. 

Tongatabn; Fiji and Samoa; westward in tbe Hew Hebrides, 
Hew Caledonia, and Solomon Islands ; and to Tropical Asia. 

SlMARUBACE-E. 

Suriana maritima, Linn .; Hemsl. in Journ . Linn. Soc., Bot . 
xxx. (1894) p. 171. 

Islets to tbe south-east of Yavau (not on Vavau itself, nor in 
Fiji or Samoa); eastward to tbe Low Archipelago; Sandwich 
Islands; westward in the Hew r Hebrides and Hew Caledonia; 
and to East Africa. Also in America. 

BlTRSERACEiE. 

Gtaritga pacipica, Burhill ; staminibus glabris, disco margine 
asquali, petalis ovatis satis distineta. 

Bami crassi, eortice brunnei. Folia imparipinnata, 14-18 
poll, longa, 6-8-juga; petiolus pubescens; foliola ovato-lanceolata, 
2|-4 poll, longa, 12-20 lin. lata, basi obliqua obtusa, apice 
acuminata, margine crenato-serrata, breviter petiolulata, ad basin 
petiolulorum prsesertim inferiorum pinnnla parva ornata, novella 
supra et infra parce pubescentia, dein aliquatenus glabrescentia 
Inflorescentia 6-8 poll, longa, ampla, paniculata, pubescens; 
pedicelli 1-3 lin. longi. Calyx externus pubescens, lobis § lin. 
longis snbovatis tubo paullo excedentibus. Betala sepalis con- 
similia, sed dimidia majora. Stamina 10; filamenta sepalis 
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mquilonga, fere glabra. Discus margine sequalis, inter stamiuum 
insertiones paullo incrassatus nec dentatus, fere glaber. Ovarium 
globosum ; stylus § lin. Ion gas. 

Hah. Tonga Islands. Yavan, Crosby, 291. 

Canahitjm Haryeyi, Seem.; Hem si. in Journ. Linn. SocBot, 
xxx* (1891) p. 171. 

Eua. Endemic to the group. 

_ Meliace^j. 

MeeIa Azebarach, Linn .; Hemsl . in Journ. Linn. Soc., Bot , 
xxx. (1894) p. 171. 

Introduced from Tropical Asia. 

Dtsoxylxjm Eichii, C. DC. (D. alliaceum, Seem. non Blume) ; 
Hemsl. in Journ. Linn. Soc., Bot. xxx. (1891) p. 171. 

Tongatabu, Namuka; Fiji and Samoa. 

Ag-laia sp. 

YaTJSA amicortjm, Benth.; Hemsl. in Journ. Linn. Soc., Bot. 
xxx. (1894) p. 171. 

Tongatabu; Fiji. 

Carapa MOiitrccEHSis, Lam.; Hemsl. in Journ. Linn. Soc., 
Bot. xxx. (1894) p. 171. 

Fiji; westward in New Ireland; and to Africa. 

Chailletiace^j. 

Chailletia vitiehsis, Seem. Fiti, p. 434 ; FI. Fit. p. 38. 

Fiji. 

OlaCACE/E. 

Ximehia elliptica, Forst.f Prodr . p. 27. 

Fiji and Samoa; eastward to Tahiti; westward in New Cale¬ 
donia. Tropics generally. 

Ahacolosa ilicoibes, M. T. Masters, in Hook.f FI. Br. Ind. 
i. p. 580. 

Only known hitherto from the mountains of North-eastern 
India. 

Yillarezia samoehsis, Benth. $ Hook.f.; Hemsl. in Journ. 
Linn. Soc., Bot. xxx. (1894) p. 172. 

Ena; Samoa. 
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CeIiASTRACEJS. 

G-ymnosporia yitiejstsis, Seem .; Hemal, in Jonrn . Linn. Soc. f 
Lot. xxx. (1894) p. 172. 

Fiji and Samoa; eastward to the Marquesas Islands. 

BffAM.NACE.2E. 

Bhamnxts vitiensis, Benth. FI. Austral, i. p. 418. 

Fiji; westward in North Australia. 

Colttbrina ASXATiCA, Rrongn.; Hemal, in Journ . Linn. Soc. 7 
Lot . xxx. (1894) p. 172. 

Fiji and Samoa; eastward to the Marquesas Islands ; Sand¬ 
wich Islands; westward in the New Hebrides, New Caledonia, 
and Solomon Islands ; and to Africa. 

Alphitonia excelsa, Reiss .; Hemal . in Jburn. Linn . SocRot. 
xxx. (1894) p. 172 ; Reinecke , in Engl. Jahrb. xxv. (1898) p. 652. 

Tongatabu; Fiji and Samoa; eastward to Tahiti; Sandwich 
Islands ; westward in New Caledonia and Solomon Islands ; and 
to Malaya. 

The form of the Sandwich Islands ( A. ponder osa, Hillehr.) 
differs in its fruit. 

Sapindace^:. 

# Cardiospermum Halicacabttm, Linn .; Hemsl. in Journ. 
Linn. Soc., Rot. xxx. (1894) p. 172. 

Identified by Mr. Crosby, but not in his collection. 

Fiji and Samoa; eastward to the Marquesas Islands; Sand¬ 
wich Islands; westward in the New Hebrides, New Caledonia, 
Solomon Islands. Tropics generally. 

Allophylus Cobbe, Blume ; Hemsl. in Journ. Linn. Soc., Rot. 
xxx. (1894) p. 172 ; Reinecke , in Engl. Jahrb. xxv. (1898) p. 651, 

Samoa; eastward to Tahiti; Sandwich Islands ; westward to 
Tropical Asia. 

A very variable species, or perhaps a group of allied species. 

Pometia pinnata, Forst .; Hemsl . in Journ. Linn. Soc., Rot. 
xxx. (1894) p. 172 ; Reinecke , in Engl. Jahrb . xxv. (1898) p. 651. 

Fiji and Samoa; westward in the New Hebrides and New 
Caledonia; and to Tropical Asia. 

Ellatostachys palcata, Radik. (Eatonia falcata, Seem.; 
Hemsl. in Journ. Linn. Soc., Rot. xxx. (1894) p. 172). 

Tongatabu ; Fiji and Samoa. 
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G-lioa olattca, Radik. (Cupania glauca, Carnb .; Ilemsl. in 
Journ. Linn. $<?<?., -P<^, xxx. (1894) p. 172). 

Eua; westward in New Caledonia. 

Arytera Brackexridgei, Radik, in Siizb . math.-phys, Acad. 
Muench. ix. (1879) p. 555. 

Eiji. 

Dodonjea yisoosa, Fo?'st.; Memsl. in Journ. Linn. Soc., Rot. 
xxx. (1894) p. 172. 

Eiji and Samoa: eastward to the Low Archipelago ; Sandwich 
Islands; westward in New Caledonia. Tropics generally. 

Harptjllia sp. 

Anacardiacea!. 

Ehus taitensis, Guill .: Ilemsl. in Journ . Linn. SocRot . 
xxx. (1894) p. 172. 

Tongatabn; Eiji and Samoa; eastward to Tahiti; westward 
in Malaya. 

Plexogynitjm Solandri, Engl. in DC. Monogr. Elian. iv. p. 255. 

North Australia. 


LE&TTMINOSiE. 

Tephrqsta ptscatoria, Eers. (T. purpurea, Eers. ; Ilemsl. in 
Journ. Linn. Soc., Rot. xxx, (1894) p. 173; Reinecke , in Engl. 
Jahrb. xxv. (1898) p. 638). 

Eiji and Samoa; eastward to the Low Archipelago; Sandwich 
Islands ; westward in the New Hebrides and New Caledonia. 
Tropics generally. 

Sesbania grandiflora, Eers. Syn. ii. p. 316 (S. tomentosa, 
A. Gtay). 

Eastward to Tahiti; Sandwich Islands; westward in New 
Caledonia ; and to the Mascarene Islands. 

Zornia diphylla, Eers. Syn. ii. p. 318. 

Tropics generally, hut hardly anywhere in the Pacific. 

Hesmodium spieale, EG. Erodr. ii. p. 332. 

Tropics generally, but scarce in the Pacific. 

LINN. JOURN.—BOTANY, YOL. XXXY. D 
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Desmoditjm polycarptjm, DC .; Hemsl. in Journ. Linn. Soc., 
Bot. xxx. (1894) p. 173; Reineche , m Fngl. JaJirb. xxv. (1898) 
p. 640. 

Ena; Fiji and Samoa; eastward to the Low Archipelago; 
Sandwich Islands; westward in the New Hebrides, New Cale¬ 
donia, and Solomon Islands ; and to East Africa. 

Desmobium umbellatum, DO. ; Hemsl . in Journ. Dwm. 
xxx. (1894) p. 173 ; Reineche , m DVzyh JaJirb . xxv. (1898) 
p. 640. 

Fiji and Samoa: eastward to the Marquesas Islands; westward 
in the New* Hebrides, New Caledonia, and Solomon Islands; and 
to East Africa. 

Ifdxgofera Axil, Linn .; Hemsl. in Journ. Linn . Soc., Bot . 
xxx. (1894) p. 173. 

Tongatabu; Fiji and Samoa; eastward to the Marquesas 
Islands; Sandwich Islands ; westward in New Caledonia. Widely- 
spread ; supposed to be native of Tropical America. 

Heart a. bagopoudes, JDQ.; Hemsl. in Journ. Linn . Soc., Bot . 
xxx. (1894) p. 173. 

Ena; Fiji and Samoa; westward in the New Hebrides and 
New Caledonia; and to Tropical Asia. 

Arhus precatoritfs, Linn .; Hemsl . in Journ . Linn . Soc., Bot . 
xxx. (1894) p. 173. 

Eiji and Samoa ; eastward to the Marquesas Islands ; Sandwich 
Islands; westward in New Caledonia. Tropics generally. 

Glycife tabacifa, Benth. FI. Austral . ii. p. 244. 

Fiji; westward in the New Hebrides and New Caledonia; 
and to Tropical Asia. 

Mucufa gigaftea, DC.; Hemsl . in Journ . Linn. Soc., Bot* 
xxx.(1894) p. 174. 

Fiji and Samoa; eastward to the Marquesas Islands ; Sandwich 
Islands; westward in the New Hebrides, New Caledonia, and the 
Solomon Islands ; and to Tropical Asia. 

Pueraria Thufbergiafa, Benth.; Hemsl. in Journ. Linn . 
Soc., Bot. xxx. (1894) p. 174. 

Tongatabu; westward in the Solomon Islands; and to Tropical 
Asia. 
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Cahavalia ehsifobmis, DC .; llemsl. in Journ . dun. Soc 
Bot. xxx. (1894) p. 174. 

Fiji and Samoa; eastward to the Marquesas Islands; Sandwich 
Islands; westward in the Hew Hebrides and Solomon Islands. 
Tropics generally. 

Phaseoltjs adehahthfs, G- F. W. Mey. (P. truxillensis, 
If. IB. <J' X.); llemsl. in Journ. Linn. Soc., Bot . xxx. (1894) 
p. 174. 

Tongatabn; Fiji and Samoa; eastward to the Marquesas 
Islands; Sandwich Islands ; westward in Hew Caledonia. Tropics 
generally. 

Bolichgs Lap lab, Linn. ; llemsl. in Journ . Linn. Soc., Bot . 
xxx. (1894) p. 175. 

Tongatabn; Fiji and Samoa; eastward to Tahiti; Sandwich 
Islands ; westward in Hew Caledonia. Tropics generally. 

Dalbebgia xeghqsperma, Dolz. in Hook. Few Journ . ii. 
(1850) p. 36. 

Fiji; westward in Hew Caledonia; and to Tropical Asia. 

Deems tiligxxgsa, Benth .; llemsl. in Journ . Linn. Soc., Bot. 
xxx. (1894) p. 175. 

Tongatabn; Fiji; westward in the Hew Hebrides, Hew Cale¬ 
donia, and Solomon Islands ; and to East Africa. 

Ihocabpus edtjlis, Forst.; llemsl . in Journ. Linn . Soc., Bot. 
xxx. (1894) p. 175; Feineclce, in Fngl. Jalirl). xxv. (1898) p. 638. 

Tongatabn; Fiji and Samoa; eastward to the Marqnesar 
Islands; Sandwich Islands; westward to Malaya. 

C^esalpihia Eonbttc, Boxh. Uort. Bengal, p. 32. 

Fiji; eastward to the Marquesas Islands; westward in Horfolk 
island ; and to Tropical Asia. 

Tamariottts indica, Linn. Sp. PL p. 34. 

Westward in Hew Caledonia. Tropics generally; hut said to 
be a native of Africa, whence, according to Udoy Chand Dntt 
(Mat. Med. Hindus), the Arabs passed it on to India. 

Cykometba gbahdiflora, A. Gray ; HemsL in Journ . Linn. 
Soc., Bot. xxx. (1894) p. 176. 

Ena; Fiji. 

Ctxometea sp. 
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Entada scaudeks, Ben tli .; Hemsl. in Joimi. Linn. Soc 
xxx. (1894) p. 176. 

Eua; Fiji and Samoa; westward in New Caledonia and 
Solomon Islands. Tropics generally. 

Mimosa pttdica, Linn .; Hemsl. in Journ . Linn. Soc., Bot. xxx* 
(1894) p. 176; Meineclee , in Engl . Jahrb. xxv. (1898) p. 636. 

Fiji and Samoa; eastward to the Marquesas Islands; Sand¬ 
wich Islands. Tropics generally ; naturalized from America. 

Acacia lauripglia, Willi .; Hemsl. in Journ . Xiwfz. /She., 
xxx. (1894) p. 176 ; Beineche,in Engl. Jahrb. xxv. (1898) p. 635. 

Fiji and Samoa; westward in the New Hebrides and New 
Caledonia. 

Serxaxthes myriadenxa, Planch .; UemsL in Journ . X^m. 

Xo;?. xxx. (1894) p. 176, 

Fiji and Samoa; eastward to Tahiti. 

EQSACEJ3. 

Parinarxiim laxirxnum, A . Gray, in Bot . £7. $f. Expl. Beeped, i. 
p. 490. 

Fiji and Samoa; westward in the Solomon Islands. 

Parinarium ixsttlarum, A. Gray , in Bot „ Z7. /SX XhyX Beeped. 
i. p. 488 ; Beineeke , in Engl. Jalirb. xxv. (1898) p. 635 ; ? var, 

Fiji and Samoa. The Tongan plant is larger in the leaf than 
any specimens seen from Fiji or Samoa. 

Bhizophorejs. 

Bhizophora MXJCR03STATA, Lam .; Hemsl . in Journ. Linn a 8W., 
Batf. xxx. (1894) p. 176. 

Fiji and Samoa ; and tropical coasts generally to East Africa. 

Brtjgttiera gymxorhiza, Lam . (B. Bheedei, Blume ; Hemsl. 
in Journ . Xz?w 2 . $oc., Xof. xxx. (1894) p. 176). 

Fiji and Samoa; and tropical coasts generally to East Africa, 

COMBRETACEiE. 

Termikaria littoralis, Seem. FI. YU. p. 94. 

Fiji; westward in New Caledonia ; and to Malaya. 
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Terminalia lxttoralis, var. tomentella, Hemsl. in Journ . 

-Z?o£. xxs. (1894) p. 177; ramis junioribus pedunculis, 
pedieeliis, petiolis, foliis infra tomentella, forsan maturitate 
glabrescens. 

Sab. Tonga Islands. Vavau, Crosby , 2226. Vavau and 
Lifuka, Survey ! “ Tonga, Samoa and Marquesas, 55 Wilkes. 

Tongatabu, Lister. Ellice Islands, Jensen . 

Mybtaceje. 

Helitris Eoesteri, Seem.: Hemsl. in Journ. Linn. SocBot. 
xxx. (1894) p. 177. 

Eua; [Fiji and Samoa; eastward to Tahiti; westward in the 
Solomon Islands. 

Eugenia rariflora, Benth .; Hemsl. Journ. Linn. Soc., Bot. 

xxx. (1894) p. 177 ; Beineche , in JEngl. Jahrh. xxv. (1898) p. 659. 

Fiji and Samoa; eastward to the Low Archipelago ; Sandwich 
Islands. 

Eugenia malaccensis, Linn .; Hemsl . Journ . Linn. Soc., 

Bot. xxx. (1894) p. 177. 

Fiji and Samoa; eastward to Tahiti; Sandwich Islands ; west¬ 
ward in JSTew Ireland; and to Malaya ; and further extended by 
cultivation. 

Eugenia gorynocarea, A. Gray ; Hemsl. in Journ. Linn . Sioc., 
Jtof. xxx. (1894) p. 177; Beinecke , m ifoyZ. Jahrh. xxv. (1898) 
p. 659. 

Fiji and Samoa. 

Eugenia olttsiibfolia, A. Gray, F. Bxped. i. 

p. 528; Beinecke, in JEngl. Jahrh. xxv. (1898) p. 659 (E. jambolana, 
Hemsl . m Journ. Linn. Soc., Bot. xxx. (1894) p. 177, non Lam.). 

Samoa; westward in the Solomon Islands. 

Eugenia deala ta, Bur kill ; inter species insularum maris 
pacific! alis ramorum facile distincta. 

Arbor 20-30 ped. alta (fide Lister ), glabra. Rami crassi, 
jnniores qnadrangulares qnadrialati, etiamque inter alis linea 
parnm elevata notati, alis angustis per paria a petiolorum basibus 
ad nodos proximos decurrentibus ibique inter se conjunctis. 
Folia obovata, ad 6 poll, longa, ad 3 poll, lata, coriacea, utrinque 
15-20-nervia, nervis rectis in nervam submarginalem satis con- 
spicuam confusis, apiee obtusa, basi acuta, supra nitida nervis 
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distinctis, infra pallidiora costa carinata; petiolus brevis, 1-3 lm. 
longus. Panicula tenninalis, quam folia brevier; bractese et 
bracteolse caducse, nec visse; flores numerosse. Aldbastra pyri- 
formia, sessilia, per tria ad apices paniculse ramulorum disposita. 
Sejoala late triangularia, apice subacuta, marginibus subhyalina, 

1 lin. longa, 2-2 i lin. lata. Pet ala cadnea. Stamina admodum 
conspicua ut flos ab antheris ad autheras diametro 9 lin. attingat, 
nnmerosissima, filamentis roseis. Fructus immaturus globoso- 
fusiformis. 

Hab* Tonga Islands: Ena, Lister) Vavau, Crosby, 62. Elower- 
ing in December and January. 

Eugenia samoensis, Purhill ; ex affinitate F. effuses, A. Gray; • 
foliis inulto majoribus facile distincta. 

Arbor alta, glabra. Raoul juniores subquadraogulares, angulis 
mox explanati. Folia ad 6 poll, longa, ad 3 poll, lata, obovata, 
petiolata, apice rotundata vel obtusa vel rarissime ac brevissime 
acuminata, basi in petiolo 4-8 lin. longo attenuata, margine 
Integra tenuiter incrassata nervis majoribus concolori, nervis 
lateralibus rectis supra indistinctis infra sat conspicuis margines 
subattingentibus ubi in nervam arcuatam submarginalem ineunt, 
Panicula corymbiformis, terminalis nunc pauciflora nunc multi- 
flora (floribus ad 20), foliis brevior vel sublongior; bracteas 
minutm, ovatoe; pedicelli ad apices bibracteolati. Aldbastra 
ad anthesin pyriformia, | poll, longa. Sepala parva, margine 
subhyalina, vix | lin. alta, ad fructum maturum persistentia at 
enim vix recognoscenda. Petala ad anthesin caduca. Stamina 
numerosissima, lutea (P). Fructus ovoideus ad longus, disco 
ealyeeque coronatus. Semen solitariura, ovoideum. 

FLdb* Tonga Islands : Eua, on high ground; Vavau, flowering 
in February, Crosby, 64. Samoa, Powell , 267, 327. Whitmee , 
96, from Samoa may well be a form of this species. 

Eugenia Crosbyi, Purkill ; floribus F. Grayi , Seem., similis, 
sed alabastro longiore, et foliis ovatis vel ellipticis facile distin- 
guitur. 

Arbor vel frutex glaber. Rami lseves nec angulati. Folia 
ovata vel elliptica, brevissime acuminata, apice obtusa, basi 
attenuata, ad 3 poll, longa, ad 1| poll, lata, nervis tot supra quot 
infra conspicuis, lateralibus utrinque 28—30 in nervam submar** 
ginalem oblique excurrentibus; petiolus ad 3 lin. longus. Pani - 
mice 20-80-florse, nisi majores foliis superatis; bractese bracteo- 
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Iseque caducse nee visse; pedicelli brevis, aliquo mode angulati. 
Alabastra ad anthesin 2| lin. longa, 1-J- lin. diametro. Sep ala 
parva, inconspieua, obtusa, roargine hyalina. Petala ad antliesin 
cad'uea. Staminum filamenta 1 lin. longa. Stylus li lin. 
longus. 

Sal, Tonga Islands. Vavau, Crosby, 61, dowering in June. 

Extg-eyia sp. aff. JE, neurocalyci, A. G-ray. 

Barringtosya speciosa, Linn. f. (B. Bntonica, Forst.; 
Hemsl. in Journ. Linn. Soc., Bot . xxx. (1894) p. 178 ; Beinecke, 
in Mngl. Jahrb . xxv. (1898) p. 660). 

Fiji and Samoa; eastward to tbe Low Archipelago ; westward 
in the New Hebrides, New Caledonia, and Solomon Islands ; and 
to the Mascarene Islands. 

MeLASTOMACEuE. 

Memecylon H ary Err, Seem.; Hemsl. in Journ. Linn. Soc 
Bot. xxx. (1894) p. 178. 

Ena. Endemic to the group. 

Lythraceje. 

Pembhis acidula, Forst .; Hemsl. in Journ. Linn. Soc., Bot. 
xxx. (1894) p. 178. 

Samoa; eastward to the Low Archipelago; Sandwich Islands; 
westward in the New Hebrides, New Caledonia, and Solomon 
Islands ; and to East Africa. 

PASSIFLORACE2E. 

^Carica Papaya, Linn .; Hemsl. in Journ. Linn. Soc., Bot. 
xxx. (1894) p. 178. Becorded in Mr. Crosby’s notes. 

Introduced from America into all parts of the tropics. 

ClTCURBITACEiE. 

Momordica Chaeantia, Linn. ; Hemsl. in Journ. Linn. Soc., 
Bot. xxx. (1894) p. 179. 

Spread by cultivation throughout the tropics, probably native 
of the Old World. 

Cuctjmis Melo, Linn .; Hemsl. in Journ. Linn. Soc., Bot. xxx. 
(1894) p. 179. 

Spread by cultivation throughout the tropics ; a native of the 
Old World. 
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Benincasa ceripera, Savi, in Bibh It ah is. 158. 

Fiji and Samoa; eastward to the Marquesas Islands; westward 
in tlie Solomon Islands ; and to the Mascarene Islands. 

U MEELI/IEEBiE. 

Hydrocotyle asiatica, Linn .; Hemsh in Journ. Linn. Soc., 
Bot . xxx. (1894) p. 179 ; Reinecke , in Fngl. Jahrb . xxv. (1898) 
p. 664. 

Tongatabu, Eua; Eiji and Samoa; Sandwich Islands; west¬ 
ward in New Caledonia and the Solomon Islands. Tropics 
generally. 

Apium I/EPTOphyllum;, F. Muell .; Hemsh in Journ . Linn. 
Soc., Bot. xxx. (1894) p. 197. 

A weed of cultivation in many parts of the tropics. 

ARALIACE2E. 

Mekyta macrophylla, Seem .; Hemsh in Journ . Linn . /S'oo., 
Bot xxx. (1894) p. ISO; Reineche, in Bngh Jahrb. xxv. (1898) 
p. 664. 

Samoa. 

Bubiace.®. 

Badusa cgrymbipera, A. Gray ; Hemsh in Journ. Linn . Soc., 
Bot. xxx. (1894) p. ISO. 

Tongatabu, Eua; Fiji; westward in the New Hebrides. The 
genus is confined to the Pacific. 

Bikkia grandiploba, Reinw. ; Hemsh in Journ . Linn. Soc. 
Bot . xxx. (139-1; p. 180. 

Eua and Savage Island (south-east of Samoa). 

A Malayan species has passed under this name, but probably 
in error. B. grandifiora, K. Sehum. & Lauterb., in * Flora der 
Deutschen Sekutzgebiete in der Siidsee 9 is, it seems, B. australis, 
DC. 

Olbenlandia pcetida, Forst .; Hemsh in Journ. Linn . Soc., 
Bot. xxx. (1894) p. 180. 

Samoa and Savage Island ; eastward to the Cook Islands. 

Mtjss^nba prokdosa, Linn.; Hemsh in Journ. Linn. Soc., 
Bot . xxx. (1894) p. 180; Beineclce, in Bngh Jahrb. xxv. (1898) 
p. 690. 

Nomuka; Fiji and Samoa; eastward to Tahiti; westward in 
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the Hew Hebrides and the Solomon Islands; and to Tropical 
Asia. 

Tarehna sambtjcina, T. Durand ; Hem si. in Journ. Linn . 

Dot. xxx, (1894) p. 181. 

Tongatabu: Fiji and Samoa ; eastward to Tahiti; westward 
in Hew Caledonia ; and in Hew Guinea. 

Eahdia coffeoxdes, Benth . Sf Hook. /.; JBJemsl. in Journ. 
XzVm. £W., xxx. (1894) p. 180. 

Fiji; eastward to the Society Islands ; westward in the Hew 
Hebrides and Solomon Islands. 

Eaxdia Crosbti, Burkill ; habitu B. genipaflorce , DC., per- 
similis; calyce difEert; verisimiliter JR. ialdtensi , Hadeaud, 
maxime affinis, divert praecipue frnctu minore et calyce dentato 
et stipnlis fere ad apicem connatis; a JR. coffeoide , Benth. et 
Hook, f., inflorescentia parva jam prima scrntatione distinguiter. 

JRami cortice grisei, aliquatenus torti. Folia elongato-elliptica, 
apice acuta vel brevissime acuminata, basi rare insequilateralia 
acuta vel subobtusa, utrinque glabra, 4-7 poll, longa, 1^-2J poll, 
lata, nervis lateralibus utrinque 7-8 ; petioli 4-5 lin. longi; 
stipulse intrapetiolares, connatae et triangulas ad nodorum latera 
formantes, mox secedentes. Inflorescentia nunc ad alteram 
nunc ad tertium nodum rami ramos terminantes, ramis lateralibus 
yel singulis vel binis ramos florentes reponentibus, brevissimse, 
4-10-dorse, cymose modo Guettardarum composite ; pedunculi 
duo, crassi, 1-5 lin. longi; pedicelli tenues, pilosi, 6-9 lin. longi. 
Calycis tubus, ovario incluso, 3 lin. longus, brevissime dentatus, 
extus et intus pilosus. Corolla tubus 4-5 lin. longus, e basi 
angusta campanulatus dein ad os paullo contractus, extus pilis 
brevibus, intus pilis longioribus lectus; lobi 4| lin. longi, in 
alabastro conspicue contorti, basi 1-1 i lin. lati, longe angustati. 
Stamina ad medium tubi inserta; filamenta brevia; anther© 
inclusse. Ovarium 2-loculare ; stylus paullo exsertus, hifidus. 
Fructus calyce persistente coronatus, globosus, 5 lin. diam. vel 
ultra. 

Hob. Tonga Islands : Vavau, Crosby , 76. 

Fruiting-speeimens of a closely allied species from Fiji 
(Craeffe , 1400) and Hew Caledonia (. Deplanche , 39) exist in the 
Herbarium at Kew. The inflorescence is interesting; it is 
produced as the termination of a short stem of 2 or 3-internodes, 
and from the last node arise 1 or 2 branches which continue 
the axis, pushing the little inflorescence to one side. 



42 


MR. I. H. BTTRKIIiL OF 


Gtjetxaeba speciosa, Linn .; Hemsl . Journ. Linn. Soc., 

Lot. xxx. (1894) p. 181. 

Tongatabu ; Eiji and Samoa; eastward lo the furthest islands 
of the Low Archipelago; westward in New Caledonia and 
Solomon Islands ; and to East Africa. 

Txmofitis Eqrsteri, DC. Lrodr. iv. p. 461; Beinecke , in Engl. 
JctJtrb. xxv. (1898) p. 690. 

Samoa; eastward to the Low Archipelago; westward perhaps 
in the New Hebrides. 

Plectrofia babb at a, Benili. § Hook. f .; Hemsl. in Journ. 
Linn . Boc., Bot . xxx. (1894) p. 181. 

Eiji; eastward to the Low Archipelago. 

Plectrofia oborata, JBenth . Sf Hook, f; Hemsl. in Journ. 
Linn. Boc ., Lot . xxx. (1894) p. 181. 

Nomuka, Eua; Eiji; eastward to the Low Archipelago; 
Sandwich Islands; westward in the New Hebrides, and to 
Australia. 

Xxgra samoefsis, A. Gray, in Proc . Amen. Acacl iv. (I860) 
p. 40; var. glabricalyx, Lurkill ; horibus pauperior (ad apices 
ramorum ternis), calycibus ovariisque glaber. 

Tonga Islands, Lister . Vavau, Crosby , 84. 

The type in Samoa. 

Morifda citrieolia, Linn .; Hemsl . m Journ. Linn . &><?., 
xxx. (1894) p. 181. 

Tongatabu, Eua; Eiji and Samoa; eastward to the Low 
Archipelago; Sandwich Islands; westward in New Caledonia 
and the Solomon Islands; and to Africa. 

Morifda Eorsteri, Been .; Hemsl. in Journ. Linn. Soc., Lot. 
xxx. (1894) p. 181. 

Nornuka; Eiji and Samoa; eastward to the furthest islands 
of the Low Archipelago ; westward in New Caledonia. 

PsrcHOTRiA ifsularum, A. Gray; Hemsl. in Journ. Linn . 
Soc., Lot . xxx. (1894) p. 182; Beinecke , in Engl. Jahrb . xxv. 
(1898) p. 687. 

Eiji and Samoa; eastward to the Society Islands. 

K. Schumann recorded this species as occurring in New Guinea 
in Engl. Jahrb. ix. (1887) p. 186. In the 4 Flora der Deutscken 
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Schutzgebiete in der Siidsee ’ (Leipzig 1000, but dated 1901), p. 580, 
he expresses a doubt as to the correctness of the statement. 
I have seen two specimens from New Guinea at Berlin named 
6 P. insularum’ but neither is this species. 

Geophila rexiformis, D. Don ; Remsl. in Journ . Linn. Soc 
Dot xxx. (1894) p. 182, 

Fiji and Samoa ; eastward to Tahiti; westward in the New 
Hebrides and Solomon Islands. Tropics generally. 

Composite. 

Verxoxia cixerea, Less, in Linncea, iv. (1829) p. 291; 
Deineehe , in JEngl . Jahrb. xxv. (1S9S) p. 692. 

Fiji and Samoa; Sandwich Islands; westward in the New 
Hebrides, New Caledonia, and Solomon Islands ; and to Africa. 

Adexostema yiscosum, j Worst ; Remsl. in Journ. Linn . Soc., 
Dot. xxx. (1894) p. 1S2. 

Fiji and Samoa; eastward to the Marquesas Islands ; Sandwich 
Islands ; westward in the New Hebrides, New Caledonia, and 
Solomon Islands. Tropics generally. 

Aoeratitm coxyzoides, Linn. Sp. Dl. 839 ; Deineehe , in 
JEngl. Jahrb. xxv. (1898) p. 693. 

Fiji and Samoa ; eastward to Tahiti; Sandwich Islands ; west¬ 
ward in the New Hebrides and New Caledonia. Tropics 
generally. 

Siegesbeckia ORiEXTALis, Linn. ; Remsl. in Journ. Linn. 
Soc., Dot xxx. (1894) p. 182. 

Tonga tabu; Fiji and Samoa; eastward to the Marquesas 
Islands; Sandwich Islands; westward in the New Hebrides 
and New Caledonia. Tropics generally. 

Wedelia biflora, DC.; Remsl . in. Journ. Linn. Soc., Dot. 
xxx. (1894) p. 182. 

Tongatabu; Fiji and Samoa; westward in the New Hebrides, 
New Caledonia, and Solomon Islands ; and to East Africa. 

*' Wedelia strigulosa, Denth . 4' Rooh.fr, Remsl. in Journ . 
Linn. Soc., Dot. xxx. (1894) p. 182. Collected by Barclay. 

Tongatabu; Fiji and Samoa ; westward in the New Hebrides, 
New Caledonia, Solomon Islands ; and to Malaya. 
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Bxdexs pilosa, Linn *; Hemsl. in Journ. Linn « Soc., Bot. xxx. 
(1894) p. 183. 

Tongatabu ; Fiji and Samoa; eastward to the Low Archi¬ 
pelago ; Sandwich Islands; westward in New Caledonia and 
Solomon Islands. Tropics generally. 

Sonchus aspee, VUL ; Hemsl. in Journ . Linn. Soc., Bot . xxx. 
(1894) p. 183. 

Tongatabu; Fiji; eastward to Tahiti; Sandwich Islands* 
Tropical and temperate countries generally. 

G-OODEKIACEB2. 

# Scjetola sp, Noted by Mr. Crosby, but not collected. 

Mybsxxacejb. 

Mass a kemo kalis, JDC. ; Hemsl. in Journ. Linn . Soc., Bot. 
xxx. (1894) p. 1S3 ; Beineche , in Engl. Jahrb. xxv, (1898) p. 665, 

Eua; Fiji and Samoa; westward in the New Hebrides, New 
Caledonia, and Solomon Islands; and to Malaya. 

Sabotaged. 

Sideroxyloh YXTiEXSE, Burhill (Sapota F vitiensis, A. Cray , in 
Proc. Amer. Acad. v. (1862) p. 328) ; species JS. Brownii, F. Muell., 
maxime affinis; differt doribus minoribus, foliis glabris. 

Arbor 20-30 ped. alta. Band glabri. Folia nunc fere elliptica, 
apice rot undata, ad 8 poll, longa, 4| poll, lata, basi breviter in 
petiolum angusfata, nunc obovata, 3 poll, longa, 2|- poll, lata, 
prima cetate pilis fulvis pubescentia, at mox glabrescentia matura 
supra nitentia, infra pallidiora ; pefcioli 1-2 poll, longi. j Flores 
ad axillas foliorum 2-8ni dispositi; pedunculi 3 lin. longi, pilis 
molliter obtecti. Sep ala orbicularia facie externa pubescentia 
lin. longa. Corolla tubus brevis, lobi sepalis paulo majoros. 
Stamin um filament a lobis corollas mquantia: staminodia anguste 
subulata. Ovarium pubesceus. Fructus (lide Lister) aurantio 
vulgo £ Tangerene J dicto magnitudine similis. 

Hob. Tonga Islands: Eua, near summits, Lister ; Yavau, 
Crosby , 99, 100. Fiji: Gvalau, U,S. Exploring Expedition ; 
Mountains of Ovalau, Home , 317, 317 a. 

The Tonga form has larger leaves than the Fijian, but I can 
find no other difference; and further I have only seen the 
obovate-leaved form from Tonga, Kalaka ? is the native name. 
The flowers are produced in January, the fruit ripens in June. 
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SlDERQXYLOF sp. 

Bassia amicorem, H. Gray ; Hemsh in Jonrn. Linn. Hof. 

xxx. (1894) p. 183. 

Tongatabu. Endemic to the group. 

EBEXACEiE. 

Maba lateriflora, Hiern , in Journ. Linn. Soc. xx, (1888) 
p. 366. 

Kji. 

Maba elliptxca, Forsf.; Hemsh in Jonrn. Linn. Soc Hof. 
xxx. (1894) p. 184. 

Tongatabu; Fiji and Samoa; westward in New Caledonia; 
and to Malaya. 

Maba sp. aff. M. samoensi , Hiern. 

Dxospyros samoexsis, A. (xrflj/; Hiern , Monogr. JSben. in 
Trans. Canib. Bhih Soc . xii. (1873) p. 245. 

Samoa. 

OLEACEiE. 

Jasmlntjm siMPLiciFOLimi, Forsf. /.; Ilemsl. in Journ . Linn. 
$ 00 ., Hof. xxx. (1894) p. 184. 

Tongatabu, Eua ; Fiji; westward in the New Hebrides, New 
Caledonia, and Solomon Islands ; and to Australia. 

Jasmlnum didymem, For si. f ; Hemsh in Journ. Linn. Soc., 
Bot. xxx. (1894) p. 184. 

Tongatabu; Fiji and Samoa; eastward to Tahiti; westward 
in New Caledonia; and to Malaya. 

Linociera patjciflgra, C. B. Clarke, in Hooh.f FI. Br. Ini . 
iii. p. 609. 

Fiji; westward in the Malay Islands and peninsula to Tenas- 
serim. 

Apocykacejb. 

Melodises yitiejssis, JRolfe (M. scandens, Seem, non Forst ; 
Hemsh in Journ . Linn . Soc., Bot. xxx. (1S94) p. 184). 

Eua; Fiji. 

Alyxia stellata, JRoem. Schult .; Hemsh in Journ. Linn. 
Soc., Bot. xxx. (1894) p. 184. 

Tongatabu ; Fiji and Samoa; eastward to the Society Islands; 
westward in New Caledonia; and through Malaya to Tenasserim. 
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Cerbera Odollam, Graertn. 5 Hemsl. in Journ. Linn . Soc 
So*. xxx. (1894) p. 184. 

Tongatahu ; Fiji and Samoa; eastward to the Low Archipelago; 
westward in the New Hebrides and Solomon Islands; and to 
Tropical Asia. 

Oohrosia elliptic a, Labill. Sei't. Austro-Caled. xxv. t. 30. 
Fiji and Samoa; westward in Hew Caledonia. 

Oohrosia paryiflora, Henslow; Hemsl. in Journ. Linn . 
Log., JBot . xxx. (1894) p. 184. 

Fiji; eastward to Tahiti; westward in Hew Caledonia and 
Solomon Islands; and to the Mascarene Islands. 

Vinca rosea, Linn.; Hemsl. in Journ. Linn . Soc., Lot. xxx. 
(1894) p. 185. 

Tongatabm, Samoa; Sandwich Islands; westward in New 
Caledonia. Tropics generally. 

Tabernaimontana orientals, R. JBr .; Hemsl. in Journ. 
Linn . Soc., Lot. xxx. (1894) p. 185 ; Reinecke , in JEngl. Jahrb. 
xxv. (ISOS) p. 66S. 

Eua; Fiji and Samoa; eastward to the Society Islands; west¬ 
ward in the New Hebrides and New Caledonia; and to Malaya. 
This species is nearly related to T. Thurstoni , a rubber-plant 
which, owing to the imperfect material on which the species was 
based, needs redeseribing*. 


* T ab EfiN.E m 0 n taka Tijukstoni, Horne , ex Baker, in Journ. Linn. See., Bat. 
xx. (1883) p. 368. Species T. oriental!, R. Bi\. peel i cell is crassis brevibus fiori- 
busque majoribus facile distincta; ad T. Heynemam, Wall., aliquatenus accedit; 
recedit pnucipue corolla extus puberula. 

Arbor circa 30 ped. aita, trunco basin versus diametro 2-pedaKs, cortice 
rugoso. Band ultimi leves, glabri. Folia petiolata, oblonga, subacuniinata, 
apice obtusa, basi acuta, majora 7 poll, longa, 34 poll, lata, subcoriaeea, glabra; 
petioli 1 poll, longi. Cyme foliis breviores, 10-20-florai; peclicelli erassi, 
% poll, longi, ad anthesin puberuli, dein fructu maturescente glabrescentes. 
Calycis segment a extus puberula (nee pilosa), semiorbicularia. Coroll(e tubus 
1 poll, longus, siccitate 1 lin. diam., extus puberuius, intus glaber: lobi 
falcatim oblongi, 9-10 lin. longi. Anthem ad medium tubi affix®. Ovarium 
3 lin, altuua; stylus nequaquam antheras attingens. Fructus folliculi maturi 
valde recurvi, 1J-1J poll, longi, 7 lin. diam. Bernina ad 15 in utroque 
folliculo. 

Hah. Fiji. “ Common throughout Fiji/’ Home. Without precise locality, 
Starch. Vanua Levu, Bua, Holmes. 

This tree yields a little caoutchouc (see Kevr Bulletin, 1S98 S p, 104). 
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AsCLEPIADACEIE. 

Asclepias cueassayica, Linn.; Hems!, in Journ . Linn . Soc., 
Lot. xxx. (1894) p. 1S5. 

Tongatabu; Fiji and Samoa; eastward to the Marquesas 
Islands; Sandwich Islands; westward in the New Hebrides, 
Tropics generally. 

Hoya australis, E. Br . ; Hemsl. in Journ . Linn. SocBot. 
xxx. (1894) p. 185. 

Fiji and Samoa; westward in the New Hebrides and Solomon 
Islands ; and in Australia. 

Logahiacejei. 

G-ehiostoma eupestre, Forst. ; Hemsl. in Journ . Linn . 

Bot. xxx. (1894) p. 1S5 ; EeinecJce , in Engl. Jahrb. xxv. (1898) 

p. 666. 

Fiji and Samoa; eastward to Tahiti; westward in New Cale¬ 
donia ; and to Malaya. 

Fagrjea Berteriaka, A. Gray; Hemsl. in Journ . 

Nor., xxx. (1894) p. 185; EeinecJce , fra Engl. Jahrb. xxy. 
(1898) p. 665. 

Tongatabu, Eua; Fiji and Samoa ; eastward to the Marquesas 
Islands ; westward in New Caledonia and Solomon Islands. 

Boragestacejs. 

Cordia aspera, Eorst .; Hemsl. in Journ. Linn. SocBot. xxx. 
(1894) p. 185 ; EeinecJce , tra Engl. Jahrb. xxv. (1898) p. 671. 
Tongatabu; Fiji and Samoa; westward in Australia. 

Cordia subcgrdata, Earn.; Hemsl. in Journ. Linn . Soc *, Zot 
xxx. (1894) p. 185. 

Fiji and Samoa; eastward to the Marquesas Islands • Sandwich 
Islands; westward in the New Hebrides and Solomon Islands; 
and to East Africa. 

CoNYOLVULACEiE. 

Argyreia tiluefolia, Wight , Ic. t. 135S (Ipomoea denticulata, 
Seem, non Ohoisy). 

Fiji and Samoa; Sandwich Islands ; westward to Africa. 

Ipomcea grahdiflora, Lam. III. vi. p. 403. 

Fiji and Samoa; eastward to Tahiti; Sandwich Islands; 
westward in New Caledonia and Solomon Islands; and to East 
Africa. 
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Ipomcea istmphejepqlia, Bltme , Bijdr . p. 719. 

Fiji and Samoa; westward to East Africa. Also in Tropical 
America. 

Ipomcea Bosfa-jcox, Linn .; Hemsl . in Journ. Linn . Soc., Bot. 
xxx. (1894) p. 186. 

Tongatabu; Fiji and Samoa; eastward to Tahiti; Sandwich 
Islands; westward to Tropical Asia, etc. A native of America. 

Ipomcea Tuepethtjm, B. Br .; Hemsl. in Journ. Linn . 
xsx. (1894) p. 186 ; BeinecJce , in Engl. Jahrb. xxv. (1898) p. 670. 

Fiji and Samoa; eastward to Tahiti; westward in New 
Caledonia, aDd to the Mascarene Islands. 

Ipomgea peltata, Ghoisy ; Hemsl . in Journ. Linn. /She., Bot. 
xxx. (1894) p. 186. 

Eua; Fiji and Samoa; eastward to Tahiti; westward in the 
Solomon Islands; and to the Mascarene Islands. 

Ipomcea coccds’ea, Linn .; Hemsl. in Journ . Linn . /She., Bot. 
xxx. (1894) p. 186. 

Tongatabu, Ena; cultivated in the Sandwich Islands; cultivated 
ahd quasi-wild in India and Japan. A native of America. 

Ipomcea conoesta, B. Br .; Hemsl. in Journ. Linn. SocBot. 
xxx. (1894) p. 1S6. 

Tongatabu ; Fiji and Samoa; Sandwich Islands ; westward in 
New Caledonia, Solomon Islands ; and to Tropical Asia. 

Ipomcea bilob a, Bor sic. (I. Pes-C-aprae, Both) ; Hemsl. in 
Journ. Linn . Soc., Bot . xxx. (1894) p. 186. 

Tongatabu; Fiji and Samoa; eastward to the Marquesas 
Islands; Sandwich Islands; westward in the New Hebrides, 
New Caledonia, and Solomon Islands. Tropics generally. 

Ipomcea deyticulata, Ghoisy ; Hemsl. in Joum. Linn. Soc., 
Bot. xxx, (1894) p. 186; BeinecJce , in Engl. Jahrb. xxv. (1898) 
p. 671, 

Tongatabu; Fiji and Samoa; eastward to the Society Islands; 
Sandwich Islands; westward in the New Hebrides and Solomon 
Islands ; and to the Mascarene Islands. 

Ipomcea phyllokextra, Baker in Joum. Linn . Soc., Bot. xxi. 
(1885) p, 426 (Aniseia hastata, Meissn.). 

A native of Brazil, introduced also into the New Hebrides 
and Madagascar. 
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Solanaceh:. 

Solanum Uporo, Dun. ; Semsl. in Journ. Linn. Soc., Dot. xxx. 
(1894) p. 186 ; Beinacke , Engl. Jahrh . xxv. (1898) p. 674. 

Tongatabu; Fiji and Samoa ; eastward to Tahiti; westward 
perhaps in New Caledonia. 

Solanum Eorsteri, Seem .; Semsl. in Journ. Linn . Nor., Dot. 
xxx. (1894) p. 187. 

Eastward to Tahiti and in Easter Island. 

Solanum amxcorum, DentJi .: Semsl. in Journ. Linn. Soc. r 
Dot. xxx. (1894) p. 186. 

Tongatabu. Endemic to the group. 

Physalis minima, Linn. Sp. PL p. 183. 

Samoa ^eastward to the Marquesas Islands ; Sandwich Islands; 
westward in New Caledonia. Tropics generally. 

Mr. Crosby believes it a new arrival in Yavau* 

Physalis peruviana, Linn. Sp. PL (ed. 2) p. 1670. 

Eiji; eastward to the Marquesas Islands ; Sandwich Islands 
westward in New Caledonia. Warm countries generally. 

Capsicum frutescens, Linn .; Semsl. in Journ. Linn. SocRot. 
xxx. (1894) p. 187 ; Beineche , in Engl. Jahrb. xxv. (1898) p. 674. 

Yery widely cultivated and naturalized ; probably native of 
America. 

Datura Stramonium, Linn . Sp . PL p. 179. 

Eiji; Sandwich Islands. Warm countries generally. 

Quite recently introduced into Yavau, but spreading rapidly,. 
Datura arborea, Linn . Sp. PL p. 179. 

Sandwich Islands. Introduced from America. 

It never seeds in Yavau ( teste Crosby) and but rarely in the 
Sandwich Islands (Hillebrand, El. Hawaii, p. 311). 

SCROPHULARIACEJE. 

Yandellia Crustacea, Benth. Scroph. Ind. p. 35. 

Eiji and Samoa; eastward to Tahiti ; westward in the Solomon 
Islands; and to Africa. Introduced into America. 

Acanthaceje. 

GtRaptophyllum siphonostena, F. Muell .; Semsl. in Journ . 
Linn. Soc., Dot. xxx. (1894) p. 187, and Stapf ex Semsl. 1. c. 
p. 214. 

Eua; Eiji. 

LINN. JOURN.—BOTANY, VOL. XXXV. E 
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VERBENACEiE. 

Premna taitensis, Schemer ; Hemsl. in Journ . Linn. FoA 

xxx. (1894) p. 187 ; Reinecke , ira ."Engl . Jahrb . xxy. (1898) p. 672. 

Tongatabu; Fiji and Samoa; eastward to the Marquesas 
Islands; westward in the Hew Hebrides and Hew Caledonia. 

Vxtex triROLIa, Linn *; Hemsl. in Journ . Linn* Soc -Z?oZ. 
xxx. (1894) p. 187 ; Reineclce, m jEW?Z. Jahrb. xxv. (1898) p. 671. 

Fiji and Samoa; eastward to the Marquesas Islands; Sand¬ 
wich Islands ; westward in the Hew Hebrides, Hew Caledonia, 
and Solomon Islands ; and to Africa. 

Clerodendron amioorttm, Seem.; Hemsl. in Journ. Linn . 
Soc., Lot. xxx. (1894) p. 187; Reineclce , m JEngl. Jahrb. xxv. (1898) 
p. 672. 

Ena; Samoa/ 

Clerodendron inerme, G-aertn .; Hemsl . m Journ. Linn. $oc., 
HoZ. xxx. (1894) p. 188; (7.JS. Clarice , wt Hook. f. M. Brit. Ind. v. 
p. 589; Reinecke, m Afy^Z. Jahrb. xxv. (1898) p. 672* 

Tongatabu ; Fiji and Samoa; westward in Hew Caledonia and 
Solomon Islands ; and to Tropical Asia. 

Labiatxe. 

Ocimtxm Basilicum, Linn .; Hemsl . in Journ . Linn. Soc., Rot. 
xxx. (1894) p. 188. 

Tongatabu; Eua; Fiji and Samoa. ‘Widely spread by culti¬ 
vation throughout the warmer parts of the world. 

Salvia pseudo-coccinea, Jacq. Coll ii. p. 802. 

Introduced from America into many parts of the tropics. 

Leucas elaccida, R. Br.; Hemsl. in Journ . Linn. Soc., Bot, 
xxx. (1894) p. 188. 

Fiji and Samoa; eastward to the Marquesas Islands; Sandwich 
Islands ; westward to Tropical Asia* 

Teucrium inelatdm, Sw. ; Hemsl in Journ. Linn. Soc., Bot . 
xxx. (1894) p. 188. 

Tongatabu; Fiji; westward in the Hew Hebrides^ and Hew 
Caledonia, Widely distributed in Tropical America; also in 
the G-alapagos Islands. 
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Plain' tag-in ace^:. 

Plantago majob, Linn. Bp. FI. p. 112. 

Piji and Samoa; eastward to Tahiti; Sandwich Islands. Very 
widely spread by man from Europe and Tropical Asia. 

1STYCTAGESTACEiE . 

Boeehaayia bepens, Linn. Bp. PI. p. 3. 

Eiji and Samoa ; eastward to the Low Archipelago; Sandwich 
Islands; westward in New Caledonia. Tropics generally. 

Pxsonia gbandis, B. Br. (P. inermis, Forst. ; Hemal. in. Journ. 
Linn. Bog., Lot. xxx. (1894) p. 188). 

Nomuka, Lifuka; Piji and Samoa; eastward to the Low 
Archipelago; Sandwich Islands; westward in Norfolk Island; 
and to the Masearene Islands. 

AXCAEAKTACEiE. 

Cyathula pbostbata, Flume ; Hemal, in Journ. Linn. Boc., 
Bot. xxx. (1894) p. 189; Beineche , in Engl. Jahrb. xxy. (1898) 
p. 630. 

Piji and Samoa; eastward to the Marquesas Islands ; westward 
in the New Hebrides and Solomon Islands. Tropics generally. 

Achybanthes aspeea, Linn.', Bernal, in Journ.Linn. Bog., Bot. 
xxx. (1894) p. 189; Beineche , in Engl. Jahrb. xxv. (1898) p. 630. 

Tongatabu; Piji and Samoa; eastward to the Marquesas 
Islands; Sandwich Islands ; westward in the New Hebrides and 
New Caledonia. Tropics generally. 

POLYGONACEiE. 

Polygonum glabbum, Willd. ; Hemal, in Journ . Linn. &'oe., 
Bof. xxx. (1894) p. 189. 

Nomuka; Piji; eastward to the Marquesas Islands ; Sandwich 
Islands; westward in the New Hebrides and New Caledonia. 
Tropics generally. 

PlPEEACEJS. 

Pipee methysticum, Forst.f ; Hemal, in Journ. Linn. Bog., 
Bot. xxx. (1894) p. 189; Beineche , in Engl. Jahrb . xxt. (1898) 
p. 609. 

Piji and Samoa ; eastward to the Marquesas Islands; Sandwich 
Islands ; westward in New Guinea. 

e 2 
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V ERBENACEiE. 

Premna taitensis, Schemer; Hemsl. in Journ . Linn. SocLot. 
xxx. (1894) p. 187 ; Beinecke, in Engl. Jahrb. xxv. (1898) p. 672. 

Tongatabu: Fiji and Samoa; eastward to the Marquesas 
Islands ; westward in the New Hebrides and New Caledonia. 

Yitex trieolia, Linn .; Hems], in Journ. Linn. Soc., Lot . 
xxx. (1894) p. 187 ; Beinecke , in Engl. Jahrb. xxv. (1898) p. 671. 

Fiji and Samoa; eastward to the Marquesas Islands; Sand¬ 
wich Islands ; westward in the New Hebrides, New Caledonia, 
and Solomon Islands ; and to Africa. 

Clerodendbon amicorum, Seem .; Hemsl. in Journ . Linn* 
Soc., Lot. xxx. (1894) p. 187; Beinecke, in Engl . Jahrb. xxv. (1898) 
p. 672. 

Ena; Samoa.’ 

Clerodendron iNERME, G-aertn .; Hemsl. in Journ. Linn. Soc., 
Lot. xxx. (1894) p. 188 ; C. L. Clarke, in Hook. f. El. Brit. Ind. v. 
p. 589; Beinecke, in Engl. Jahrb. xxv. (1898) p. 672. 

Tongatabu; Fiji and Samoa; westward in New Caledonia and 
Solomon Islands ; and to Tropical Asia. 

Labiatje. 

Ocimtjm Basilictjm, Linn .; Hemsl. in Journ . Linn. Soc., Lot. 
xxx. (1894) p. 188. 

Tongatabu; Eua; Fiji and Samoa. Widely spread by culti¬ 
vation throughout the warmer parts of the world. 

Salvia pseudo-go cornea, Jacq. Coll. ii. p. 802. 

Introduced from America into many parts of the tropics. 

Letjcas flaccida, B. JBr .; Hemsl. in Journ. Linn. Soc., Lot, 
xxx. (1894) p. 188. 

Fiji and Samoa; eastward to the Marquesas Islands; Sandwich 
Islands; westward to Tropical Asia. 

Teuceium inf latum, Sw. ; Hemsl. in Journ. Linn. Soc., Lot 
xxx. (1894) p. 188. 

Tongatabu; Fiji; westward in the New Hebrides and New 
Caledonia. Widely distributed in Tropical America; also in 
tbe Galapagos Islands. 
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Peak taginaceje. 

Plantago major, Linn. Sp. FI. p. 112. 

Fiji and Samoa; eastward to TaMti; Sandwich Islands. Eery 
widely spread by man from Europe and Tropical Asia. 

Hyctagestaceje. 

Bqerhaayia repens, Linn. Sp. PL p. 3. 

Eiji and Samoa ; eastward to the Low Archipelago; Sandwich 
Islands; westward in Hew Caledonia. Tropics generally. 

Pisonia grandis, F, Pr. (P. inermis, Forst.; Hemal An. Journ. 
Linn. SocPot. xxx. (1894) p. 188). 

ISTomnka, Lifuka; Eiji and Samoa; eastward to the Low 
Archipelago; Sandwich Islands; westward in Horfolk Island; 
and to the Mascarene Islands. 

Amarantace^i. 

Cyathula prostrata, Flume ; Hem si. in Journ. Linn. Soc., 
Fot. xxx. (1894) p. 189; Feinecke, in Engl. Jahrb. xxv . (1898) 
p. 630. 

Eiji and Samoa; eastward to the Marquesas Islands ; westward 
in the Hew Hebrides and Solomon Islands. Tropics generally. 

Achyranthes aspera, Linn.; Hemsl. in Journ. Linn. Soc., Fot. 
xxx. (1894) p. 189; Feinecke , in Engl . Jahrb. xxv. (1898) p. 630. 

Tongatabu; Eiji and Samoa; eastward to the Marquesas 
Islands; Sandwich Islands ; westward in the Hew Hebrides and 
Hew Caledonia. Tropics generally. 

P OLY G ONACEJE. 

Polygonum gear rum, Willd. ; Hemsl. in Journ. Linn. Soc., 
Fot. xxx. (1894) p. 189. 

Homuka; Eiji; eastward to the Marquesas Islands ; Sandwich 
Islands; westward in the Hew Hebrides and Hew Caledonia. 
Tropics generally. 

PlPERACEiE. 

Piper methysticum, Forst. f. ; Hemsl. in Journ . Linn. Soc., 
Fot. xxx. (1894) p. 189 ; Feinecke, in Engl . Jahrb. xxv. (1898) 
p. 609. 

Eijr and Samoa ; eastward to the Marquesas Islands; Sandwich 
Islands ; westward in Hew Guinea. 
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Piper Macoilliy rayi, C. DC .; Hemsl. in Journ. Linn. Soc 
Bot. xxx. (1894) p. 189; Beinecke, in Engl . Jahrb. xxv. (1898) 
p. 609. 

Tongatabu; Fiji and Samoa ; eastward to the Society Islands. 
LaURACEES. 

Cryptocarya gklatjcescens, B. Br. Brodr. p. 402, var. pacxfxca, 
Burkill. Flores typo anstraliensi comparando paullo majores. 
Fructus basi in pedunculo brevissime angustatus. 

Hal. Tonga Islands, Vavau, Crosby , 241. Fiji, Bua, Home, 
1117, 1068. New Caledonia, 'Wagap, Vieillard, 3109. 

The Fijian specimens have rather smaller fruit than the others. 
The type occurs in Australia. 

Oassytha filiformis, Linn .; Hemsl. in Journ . Linn. Soc., Bot . 
xxx, (1894) p. 190 ; Beinecke, in Engl. Jahrb . xxv. (1898) p, 632. 

Fiji and Samoa; eastward to the Low Archipelago ; Sandwich 
Islands; westward in New Caledonia and Solomon Islands. 
Tropics generally. 

Hernandia peltata, Meissn .; Hemsl . in Journ . Linn. Soc., 
Bot . xxx. (1894) p. 190; Beinecke, in Engl. Jahrb . xxv. (1898) 
p. 633. 

Fiji and Samoa; eastward to the Marquesas Islands ; Sandwich 
Islands; westward in the Solomon Islands; and to the Mas- 
carene Mauds. 

Hernanbia Moerenhotjtiana, Quill .; Hemsl. in Journ. Linn- 
Soc., Bot. xxx. (1894) p. 190. 

Tongatabu ; Fiji and Samoa ; eastward to Tahiti. 

THYMBMAOEjE. 

Wikstrcemia rottjnbifolia, Decne .; Hemsl. in Journ. Linn. 
Soc., Bot. xxx. (1894) p. 190. 

Tongatabu. Endemic to the group. 

LoRANTHACEiE. 

Loranthus instjlartjm, A. Gray; Hemsl. in Journ . Linn . 
Soc., Bot. xxx. (1894) p. 191; Beinecke, in Engl. Jahrb. xxv, (1898) 

p. 628. 

Tongatabu; Fiji and Samoa. 

Euphorbiace^;. 

Euphorbia Chamissonis, Boise, in DC. Brodr. xv. n. 14, 

Fiji; eastward to the Society Islands and Malden Island; 
westward in the Marshall and Loyalty Islands# 
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Euphorbia ramosissima, HooJc. Sf Am. (E. Sparrmanni, Boms.; 
Hemsl. in. Journ. Linn. Soc., Bot* xxx. (1894) p. 191). 

Ena; Eiji; eastward to tlie extreme islands o£ the Low 
Archipelago; westward in tbe Marianne Islands; and in 
Australia. 

Euphorbia Atoto, Eorst .; Hemsl* in Journ. Linn. Soc., Bot. 
xxx. (1894) p. 191. 

Eiji and Samoa; eastward to the Marquesas Islands; Sandwich 
Islands ; westward in Hew Caledonia and Solomon Islands; and 
to Tropical Asia. 

Euphorbia pilulifera, Linn .; Hemsl . in Journ . Linn. Soe., 
Bot. xxx. (1894) p. 191. 

Tongatabu; Eiji and Samoa; eastward to the Marquesas 
Islands and Fanning Island; Sandwich Islands; westward in 
the Hew Hebrides, Hew Caledonia, Solomon Islands. Tropics 
generally. 

Phyllaxthus ramiflorus, Huell.-Arg., var. gexuixus, MuelL- 
Arg .; Hemsl. in Journ. Linn* SocBot . xxx. (1894) p. 191. 

Tongatabu; Eiji and Samoa; eastward to the Marquesas 
Islands ; westward in the Hew Hebrides. 

Phyllaxthus simplex, Betz., var. virgatus, Muell.-Arg .; 
Hemsl. in Journ. Linn . Soc., Bot. xxx. (1894) p. 191; Beinecke, 
in Engl. Jahrb. xxv. (1898) p. 644. 

Eua; Eiji and Samoa; eastward to tbe Marquesas Islands; 
westward in Hew Caledonia; and to Tropical Asia. 

Phyllaxthus sp. 

Bischoffia jayaxica, Blume ; Hemsl. in Journ. Linn. Soc., 
Bot. xxx. (1894) p. 192. 

Tongatabu, Lifuka; Eiji and Samoa; eastward to Tahiti; 
westward in Hew Caledonia ; and to Tropical Asia. 

Jatropha Curcas, Linn . Sp. PL p. 1006; Beinecke, in Engl. 
Jahrb. xxv. (1898) p. 674. 

Very widely naturalized. 

Aleurites moluccaxa, Willd.; Hemsl. in Journ. Linn. Soc., 
Bot . xxx. (1894) p. 193; Beinecke , in Engl. Jahrb. xxv. (1898) 
p. 647. 

Tongatabu, Eua ; Eiji and Samoa; eastward to the extreme 
islands of tbe Low Archipelago ; Sandwich Islands; westward 
in Hew Caledonia; and to Tropical Asia. 
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Cboton (§ Ebcbqton) Mickotiglibm, Burhill ; C . . Tiglio, Linn., 
prima scrutatione similis, at enim C. Verrauxii , Muell.-Arg., et 
ejus varietati Storchii Muell.-Arg., maxime affine. 

Rami j uni ores pilis steliatis sparse tecti, dein glabrescentes. 
Folia oyata, basi rotundata biglandulosa, apiee breviter acuminata, 
2|-4 poll. longa, l|-2 poll, lata, iis 0. Tiglii colore et forma et 
magnitudine persimilia, sed venis omnino pennatis dissimilia nec 
basi modo O. Tiglii conspicue 3-nervia; petioli poll, longi. 
Flores masculini in racemos ramos terminantes dispositi; racerai 
l|-2 poll, longi, 15-20 flores gerentes; bractese subulatse | lin. 
longaB, pilis steliatis 1-3 tectae; pedicelli 1-2 lin. longi. Calyx 
extus sparse pilosus; lobi ovati ad marginem prsecipue apicem 
versus dense pilis simplicibus tecti § lin. longi. Fetala obovata, 
extus glabra intus et ad marginem dense pilis simplicibus tecta, 
apice rotundata, sepalis aequantia. Staminmi 10 filamenta glabra. 
Discus pilosus. Ovarium nullum. Flores feminei bine inde imi 
racemorum pedicello calyceque floribus masculinis similes. 
Ovarium sepalis yix longius dense pilis steliatis tectum; stig¬ 
mata basi semel bifurcata, tenuia. Fructus 3 lin. longus. 
Semina castanea albo-yariegata, levia. 

Hah, Tonga Islands; Vavau, Crosby , 150. 

Manihot btilissima, Fold, FI, Bras. Ic. i. p. 32, t. 24. 

Very widely spread from America by cultivation. 

Acalypha bqehmebioibes, Miq. FI. Ind. Bat. Suppl. p. 459. 

Fiji and Samoa; westward in the blew Hebrides and New 
Britain; and to Malaya. 

Macaeanga Harveyana, Muell.-Arg .; Hemsl. in Journ. Linn . 
Soc., Bot. xxx. (1894) p. 192; Reineche, in Fnql. Jahrb. xxv. 
(1898) p. 646. 

Nomuka; Fiji; westward in New Caledonia, Solomon Islands, 
and Norfolk Island; and to Tropical Asia. 

*Bicinus communis, Linn .; Hemsl. in Journ. Linn . Soc., Bot. 
xxx. (1894) p. 192. [Recorded in Mr. Crosby’s notes. 

Grown in all parts of the tropics. 

Exccecaria Agallgcha, Linn .; Hemsl. in Journ. Linn. Soc., 
Bot. xxx, (1894) p. 192. 

Nomuka; Fiji and Samoa; eastward to Tahiti; westward in 
the New Hebrides, New Caledonia, and Solomon Islands. 
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Homalanthus pebicellatus, Benth .; Hemsl. in Journ. Linn . 
Bot. xsx. (1894) p. 192. 

Tongatabu, Eua; Eiji and Samoa; eastward to Tahiti; westward 
in the New Hebrides,and New Caledonia. 

Ueticace-E. 

Spohia AMBEYHEjrsis, Decne. in JSfouv. Ann . Mus. Far. hi. 
(1834) p. 498, non Hillebr. 

Eiji and Samoa; westward in the Caroline Islands; and to 
Tropical Asia. 

# Bboussovetxa papybipeba, Vent.; Hemsl. in Journ . Linn. 
Soe., Bot . xxx. (1894) p. 193. Identified but not collected by 
Mr. Crosby. 

Eiji and Samoa; eastward to the Low Archipelago; Sandwich 
Islands; westward to Tropical Asia. Chiefly cultivated. 

Eicns obliqua, Foi'st.f. Frodr. p. 77. 

Nomnka; Eiji; westward in the New Hebrides and New 
Caledonia. 

Eicus peolixa, Horst. f. ; Hemsl . in Journ. Linn. Soc., Bot. 
xxx. (1894) p. 193. 

Eastward to Tahiti; westward in the New Hebrides and New 
Caledonia. 

Eicus tiixctobia, Forst.f.; Hemsl. in Journ. Linn. Soc., Bot. 
xxx. (1894) p. 193; BeinecJce , in Engl. Jahrb. xxv. (1898) p. 613. 
Tongatabu; Eiji and Samoa ; eastward to Tahiti. 

Eicus 2 spp. 

^Abtocabpus integbifolia, Linn. f. Buppl. p. 412. Noted by 
Mr. Crosby, but not in his collection. 

Widely introduced from Asia. 

Eleubya intebbupta, Gaudich .; Hemsl. in Journ . Linn . Soc. 7 
Bot. xxx. (1894) p. 193; BeinecJce , in Engl. Jahrb. xxv. (1898) 

p. 628. 

Tongatabu; Eiji and Samoa; eastward to the Marquesas Islands; 
Sandwich Islands ; westward in the New Hebrides and Solomon 
Islands ; and to East Africa. 

Piptubus abgehteus, Wedd.; Hemsl.in Journ. Linn . Soc., Bot. 
xxx. (1894) p. 193; BeinecJce , in Engl. Jahrb. xxv. (1898) p. 627. 

Tongatabu; Eiji and Samoa; eastward to the Marquesas 
Islands; westward in the New' Hebrides and New Caledonia; 
and to Malaya. 
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Casuarinace.&j. 

* C as u arena equisetifoliAj Forst. ; Hemsl. in Journ . Linn, 
Soc., JBot, xxx. (1894) p. 194. 

Tongatabu; Fiji and Samoa; eastward to the Marquesas 
Islands; Sandwich Islands; westward in New Caledonia and 
Solomon Islands; and to East Africa. Spread more widely by 
cultivation. 

Hydeocharidaceie. 

^Halopbila ovata, Gandich .; Hemsl. in Journ . Linn. Soc., 
Lot. xxx. (1894) p. 194; H. ovalis, Booh., Fngler, in Fngl. lot. 
Jahrb . vii. (1886) p. 446. Not collected by Mr. Crosby. 

Tongatabu; Fiji and Samoa; westward in the Marianne 
Islands; and to East Africa. 

Oechidaceje. 

Spathoglottis Pacifica, Feichb.f. ; Hemsl. in Journ . Linn. 
Soc., JBot. xxx. (1894) p. 194; Feineche,in Engl. Jahrb. xxv. (1898) 
p. 603. 

Fiji and Samoa; eastward to Tahiti. 

Phaius grandifolius, Lour. FI. Cochinch . p. 529. 

Eastward to the Cork Islands; westward in New Caledonia; 
and to Tropical Asia. 

G-eouorum sp. 

SciTAMIN EiE. 

Curcuma longa, Linn. Sp. FI. p. 2 ; Feinecke, in Fngl. Jahrb. 
xxv. (1898) p. 598. 

Fiji and Samoa; eastward to the Marquesas Islands. Widely 
cultivated. 

Zingiber Zerumbet, Lose, ex Sm. Fxot. Bot. ii. p. 105, t. 112 ; 
Feinecke , in Fngl. Jahrb, xxv. (1898) p. 597. 

Fiji and Samoa; eastward to the Marquesas Islands; Sandwich 
Islands; westward in the Solomon Islands; and to Tropical 
Asia. 

C anna INBica, Awn; HemsLinJourn.Lmn.Soc.,JBot.xxx. (1894) 
p. 194. 

Fiji and Samoa; Sandwich Islands; westward in New Cale¬ 
donia and Solomon Islands. Tropics generally. 

Bromelxacea;. 

*Ananas satiyus, Schult. f. Spst. vii. p. 1283. Observed by 
Mr. Crosby. 

Introduced from America into most parts of the tropics. 
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Taccacejb. 

Tacca pihhatifila, Eorst.; Hemsl. in Journ. Linn. Soc. % Lot . 
xxx. (1894) p. 195; Beinecke , m Engl. Jahrb. xxy. (1898) p. 595. 

Fiji and Samoa; eastward to the Marquesas Islands; Sandwich 
Islands ; westward in Hew Caledonia and Solomon Islands; and 
to Africa. 

Bioscoeeaceh;. 

Bjloscorea satiyAj Linn. ; Hemsl . in Journ . Linn. Soc., Lot. 
xxx. (1894) p. 195. 

Fiji and Samoa; eastward to the Marquesas Islands; Sand¬ 
wich Islands ; westward in the Caroline Islands ; and to Africa. 

Dioscoeea alata, Linn .; Hemsl. in Journ . Linn. Soc., Lot. 
xxx. (1894) p. 195. 

Fiji and Samoa; eastward to the Marquesas Islands ; west¬ 
ward to Africa. 

Lilxace.e. 

Cordylike teemxxalis, Kunth i Hemsl. in Journ. Linn. Soc ., 
Lot . xxx. (1894) p. 195; Eeinecke , in Engl. Jahrb. xxy. (1898) 
p. 594. 

Tongatabu; Fiji and Samoa; eastward to the Low Archipelago; 
Sandwich Islands; westward in Hew Caledonia; and to Tropical 
Asia, but introduced into the tropics generally. 

Biahella hemorosa, Lam. (B. ensifolia, Bed. ; Hemsl. in 
Journ. Linn. Soc., Lot. xxx. (1894) p. 193). 

Homuka; Fiji; eastward to Tahiti; Sandwich Islands; west¬ 
ward in Hew Caledonia and Solomon Islands ; and to the 
Mascarene islands. 

CoMMELIHAC E JS. 

Commeliha httdiflora, Linn .; Hemsl . in Journ. Linn. Soc., 
Lot. xxx. (1894) p. 195 ; Beinecke , in Engl. Jahrb. xxv. (1898) 
p. 594. 

Fiji and Samoa; Sandwich Islands; westward in Solomon 
Islands. Tropics generally. 

Palm^e. 

Pextchaedia pacifxca, Seem. § H. Wendl ,; Hemsl. in Joivrn. 
Linn. Soc., Lot . xxx. (1894) p. 195. 

Eua; Fiji and Samoa; eastward to the Marquesas Islands. 

*Cocos hucifeea, Linn .; Hemsl. in Journ. Linn. Soc., Lot. 
xxx. (1894) p. 195. Hamed in Mr. Crosby’s notes. 

Common in tbe Pacific and distributed throughout the tropics. 
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PANDAN ACEA3. 

P and an us odobatissimus, Linn. f .; Hemsl. in Journ • Linn. 
itoif. xxx. (1894) p. 196. 

Fiji and Samoa; eastward to Taliiti; Sandwich Islands; west¬ 
ward in Hew Caledonia ; and to Tropical Asia. 

AjRACEiE. 

AmOEPHOPHALDUS sp. 

Colocasia anti quorum, Schott , Meletem. i. p. 18. 

Widely spread through the tropics by cultivation. 

Haiadaceje. 

# Cxmodooea isoETfEOLiA, Aschers .; Hemsl. in Journ . Linn. 
Soc., Lot. xxx. (1894) p. 196; Engler, in Engl. lot . Jahrb. vii. 
(1886) p. 446. Hot in Mr. Crosby’s collection. 

Tongatabu; Fiji; westward to East Africa. 

HTalqdule australis, Miq .; Hemsl. in Journ . Linn. Soc., 
Lot. xxx. (1894) p. 196 ; H. nninervis, JBoiss ., Engler, in Engl, 
hot. Jahrb. vii. (1886) p. 446. Hot in Mr. Crosby’s collection. 

Tongatabu; Fiji ; Sandwich Islands; westward in the Mari¬ 
anne Islands, Hew Caledonia, and Hew Ireland; and to East 
Africa and the Levant. 

CYPERACEJ2. 

Mariscus elabellieormxs, H JB. Sf K. Nov. Gen. et Sp. i. 
p. 215. 

Westward in Hew Caledonia and Solomon Islands; Malaya. 
Tropics of the Hew World. 

Mariscus sieberianus, Nees in Linncea , ix. (1834) p. 286. 

Samoa; eastward to the Cook Islands; westward in Hew 
Caledonia; and to Africa. Warm countries o£ the Old World 
generally. 

Mariscus albescens, Gaudich .; O. JB. Clarke , in Hemsl . in 
Journ. Linn. Soc ., JBot. xxx. (1894) p. 196. 

Tongatabu, Eua ; Fiji and Samoa ; eastward to the Cook 
Islands ; Sandwich Islands ; westward in the Hew Hebrides and 
Solomon Islands; and to Africa, 

Mariscus cyperinus, Vail; C. JB. Clarke , in Hemsl. in Journ . 
Linn. Soc., Lot. xxx. (1894) p. 196. 

Fiji and Samoa; eastward to the Cook Islands; Sandwich 
Islands; westward in Hew Caledonia; and to Tropical Asia. 
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Cypebits eotuhdtjs, Linn. Bp. PL 45. 

Samoa; eastward to tlie Cook Islands; Sandwich Islands; 
westward in, New Caledonia. Tropics generally. 

Kyllihgia mohocephala, Mottb .; 0. B. Clarice, in Hemsl. in 
Journ . Linn . Boc., JBot. xxx. (1894) p. 197. 

Tongatabu; Fiji and Samoa; eastward to Tahiti; Sandwich 
Islands; westward in the New Hebrides, New Caledonia, and 
Solomon Islands; and to Africa. "Warmer countries of the 
Old World generally. 

Eleochaeis plahtagihea, E. Br. Prodr. p. 224. 

Fiji and Samoa; westward in New Caledonia ; and to Africa. 

Fimbeistylis mojs'ostachya, Hassle. PL Jav. Ear. p. 61. 

Fiji; westward in New Caledonia. Tropics generally. 

Fimbeistylis diphylla, Vakl; C. B. Clarice, in Hemsl. in 
Journ . Linn. BocBot. xxx. (1894) p. 197. 

Tongatabu; Fiji and Samoa ; westward to the Marquesas 
Islands; Sandwich Islands; westward in the New Hebrides, 
New Caledonia, and Solomon Islands. Tropics generally. 

Lepteo^ia mhoeohata, Rich.-, Bruce in Journ . Bot. xxx. 
(1892) p. 86. 

Fiji; westward to the Mascarene Islands. 

Eynchospoea atteea, Vail , Hnum. PI. p. 229. 

Fiji and Samoa; eastward to Tahiti; westward in the New 
Hebrides and New Caledonia. Tropics generally. 

Scleeia maegabitifeea, Willd. Bp. PL iv. p.312. 

Fiji and Samoa; westward in the New Hebrides, New Caledonia, 
and Solomon Islands; and in Australia. 

Scleeia lithospeema, Sw. ; C. B. Clarice, in Hemsl . in Journ. 
Linn . Boc., Bot xxx. (1894) p. 197. 

Fiji and Samoa; westward in the Solomon Islands; and to 
East Africa. Also in Tropical America. 

Scleeia depaupeeata, Boechl .; C. B. Clarice, in Hemsl. in 
Journ . Linn. Boc., Bot. xxx. (1894) p. 197. 

Fiji and Samoa ; westward in New Caledonia. 
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G-EAMUSTEiE. 

Paspalxtm: sceobicxiiatitm, Linn *; Hemsl. in Journ. Linn. Soo 
Lot. xxx. (1894*) p. 197 ; Beinecke , m Engl. Lot. xxv. (1898) 
p. 582. 

Fiji and Samoa ; eastward to the extreme islands of the Low 
Archipelago; Sandwich Islands; westward in the New Hebrides 
and New Caledonia ; and to Africa. 

Panxcfm pilipes, Lfees ; Hemsl. in Journ. Linn. SocLot. 
xxx. (1894) p. 197. 

Piji; westward in the Louisiade Islands; and to the Mascarene 
Islands. 

Pantcttm sanottinale, Linn .; Hemsl. in Journ. Linn . Soc., 
Lot. xxx. (1894) p. 197 ; Beinecke , in Engl. Jahrh. xxv. (1898) 
p. 583. 

Piji and Samoa; eastward to the extreme islands of the Low 
Archipelago ; Sandwich Islands; westward in the New Hebrides, 
New Caledonia, and Solomon Islands. Tropics generally. 

Panxotjm ambigittjm, Trin .; Hemsl . in Journ. Linn. Soc., Lot. 
xxx. (1894) p. 197. 

- Fiji and Samoa ; eastward to the extreme islands of the Low- 
Archipelago ; Sandwich Islands ; westward in the New Hebrides, 
New Caledonia, and Solomon Islands; and to the Mascarene 
Islands. 

Oplismenus composittjs, Boem. Sf Schult .; Hemsl. in Journ . 
Linn. Soc., Lot. xxx. (1894), p. 198; Beinecke , in Engl . Jahrb. 
xxv. (1898) p. 583. 

Piji and Samoa ; eastward to the Low Archipelago; Sandwich 
Islands ; westward in the Caroline Islands and New Caledonia, 
Tropics generally. 

Set aria glafca, Leauv. Agrost . p. 51. 

Sandwich Islands; westward in the Marianne Islands and 
New Caledonia. Tropics generally. 

A new arrival in Yavau (Crosby). 

Ce^chrus oalyctjlattts, Cav .; Hemsl . in Journ . Linn. Soc^ 
Bot . xxx. (1894) p. 198 ; Beinecke , in Engl. Jahrb. xxv. (1898) 
p. 583. 

Tongatabu; Piji and Samoa; eastward to the Low Archipelago; 
Sandwich Islands; westward in the New Hebrides and New 
Caledonia. 
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Thttarea sarmentosa, Pers .; llemsl . in Jour??. Linn . Soc. y 
Pot. xxx. (1894) p. 198. 

Fiji j eastward to the Low Archipelago ; westward in the New 
Hebrides, New Caledonia, and Caroline Islands ; and to the 
Mascarene Islands. 

Coix Lachryma-Job i, Linn. ; Hemsl.inJourn.Linn.Soc.. Pot* 
xxx. (1894) p. 198 ; Beineche , in Mngl. Jahrb. xxv. (1898) p. 582. 

Tongatabu ; Fiji and Samoa ; eastward to the Society Islands, 
Low Archipelago, and Sandwich Islands; westward in New 
Caledonia and Solomon Islands. Very widely cultivated in the 
tropics. 

Imperata exaltata, Prongn . in Puperr. Voy. (7o$., Pot. p. 101* 

Fiji; westward in the New Hebrides; and to Tropical Asia, 
Tropics of the New World. 

Andropogon intermedium, B. Pr. Prodr. i. p. 202. 

Westward in the New Hebrides; and to Africa. 

Heteropogon contorttts, Peauv. ecu Boem. Sf Schult. Syst. if. 
p. 836. 

Fiji; eastward to Tahiti; Sandwich Islands ; westward in New 
Caledonia. Warm countries generally. 

Chrysopqgon acicitlatus, Trin. (Andropogon aciculatus, 
Betz .; llemsl. in Journ. Linn . Soc., Pot. xxx. (1894) p. 198). 

Fiji and Samoa; eastward to the Low Archipelago; Sandwich 
Islands; westward in New Caledonia and Marianne Islands; 
and to the Mascarene Islands. 

Cynodon Daotylon, Pers. Syn . i. p. 85; Beineche , in Mngl. 
Jahrb. xxv. (1898) p. 584. 

Samoa; eastward to Tahiti; Sandwich Islands; westward in 
New Caledonia. Tropics generally. 

Eleustne indica, Gaertn .; llemsl. in Journ . Linn. SocPot. 
xxx. (1894) p. 198 ; Beineche , in Mngl. Jahrb , xxv. (1898) p. 584. 

Fiji and Samoa; eastward to the Low Archipelago; Sandwich 
Islands; westward in the New Hebrides, New T Caledonia, and 
Solomon Islands. Tropics generally. 

Centotheoa Lappacea, Pestllemsl. in Journ. Linn. Soc., Pot. 
xxx. (1894) p. 198 ; Beineche , in JEngl. Jahrb . xxv. (1898) p. 584. 

Fiji and Samoa; eastward to the Marquesas Islands; westward 
in the New Hebrides, New Caledonia, and Solomon Islands ; 
and to Africa. 
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CONIEERM. 

Pobocaeptts elata, B. Br .; Semsl. in Journ. Linn. Soc Uotf. 
xxx. (1894) p. 199. 

Fiji; westward in Australia and Malaya. 

Cycadaceje. 

Cycas ciecikalxs, Linn.: Semsl. in Journ. Linn . Soc., 
xxx. (1894) p. 199. 

Fiji and Savage Island; westward in the New Hebrides, New 
Caledonia, and Solomon Islands; and to East Africa. 

Sela (HNELLACEJE. 

*Selagikella sp. Mentioned in Mr. Crosby’s notes, but not 
collected. 

LycOPQDIACEiE. 

Lycopobium oebktjttm, Linn .; Semi, in Journ. Linn. Soc., 
Bot. xxx. (1894) p. 202; Christ, in Engl. Jahrl. xxiii. (1897) 

p. 866. 

Fiji and Samoa; eastward to the Marquesas Islands; Sandwich 
Islands; westward in the New Hebrides, New Caledonia, and 
Solomon Islands. Warmer countries generally. 

Psilqtum complajs'attjm, Sw. Syn. Fil. pp. 188,414,tab. 4.fig. 5. 
Fiji and Samoa; eastward to the Society Islands; Sandwich 
Islands; westward in the Solomon Islands; and in most parts 
of the tropics. 

Felices. 

Gtleichenia bichotoma, Uoolc .; Semsl. in Journ. Linn. Soc., 
Bot . xxx. (1894) p. 199; Christ , in Engl. Jahrl. xxiii. (1897) 
p. 864. 

Fiji and Samoa; eastward to the Marquesas Islands; Sandwich 
Islands ; westward to the New Hebrides, New Caledonia, and 
Solomon Islands. Tropics generally. 

Day alma solida, Sw.; Semsl. in Journ. Linn. Soc., Bot . xxx. 
(1894) p. 199 ; Christ , in Engl. Jahrb. xxiii. (1897) p. 889. 

Fiji and Samoa; eastward to the Low Archipelago; westward 
in the New Hebrides, New Caledonia, and Solomon Islands; 
and to the Mascarene Islands. 

Dayallia Spelotcje, Baker, Syn. Ml. 100; Christ, in Engl. 
Jahrb. xxiii. (1897) p. 841. 

Fiji and Samoa; eastward to Tahiti; Sandwich Islands ; west- 
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ward in the New Hebrides, New Caledonia, and Solomon Islands. 
Tropics generally. 

Hypolepis tenlifolta, BernJi .; JSCemsl . in Journ. Linn. Soe., 
Bot . xxx. (1894) p. 200; Christ, in JSngl. Jahrb. xxiii. (1897) 
p. 843. 

Fiji and Samoa; eastward to Tahiti; Sandwich Islands; west¬ 
ward in New Caledonia and Solomon Islands ; and to the 
Mascarene Islands. 

Adiaisttitm hispidulum, Sic. ; JSCemsl. in Journ. Linn. Soe ., 
Bot . xxx. (1894) p. 200. 

Fiji; eastward to Tahiti; westward in the New Hebrides and 
New Caledonia; and to East Africa. Also in Jamaica. 

Lystosaya ensi folia, Sw. Syn. Fit. pp. 118, 317; Christ, in 
JSngl. Jahrb. xxiii. (1897) p. 342. 

Fiji and Samoa; westward in the New Hebrides, New Caledonia, 
and Solomon Islands ; and to the Mascarene Islands. 

Pterts qtjadriaueita, Betz .; Hemsl. in Journ. Linn. Soe., Bot. 
xxx. (1S94) p. 200; Christ, in JSngl. Jahrb. xxiii. (1897) p. 344. 

Fiji and Samoa; eastward to Tahiti; Sandwich Islands; west¬ 
ward in the New Hebrides, New Caledonia, and Solomon Islands. 
Tropics generally. 

Eteris tripartita, Sw. Syn. Fil. pp. 100, 293. 

Fiji and Samoa; eastward to Tahiti; westward in the N ew 
Hebrides, New Caledonia, and Solomon Islands; and to Africa. 

Eteris lokgifolia, Linn .; Hem si. in Journ. Linn . Soe., Bot. 
xxx. (1894) p. 200. 

Ena; Fiji; westward in the New Hebrides. New Caledonia, 
and Solomon Islands. Tropics generally. 

Eteris ensiformis, Burm. f. ; JECemsl. in Journ . Linn. Soe., 
Bot. xxx. (1894) p. 200. 

Fiji and Samoa; westward in tbe New Hebrides, New Caledonia, 
and Solomon Islands; and to the Mascarene Islands. 

Aspleistiijm Nedtts, Linn. Sp . FI. p. 1587; Christ, in Engl. 
Jahrb. xxiii. (1897) p. 345. 

Fiji and Samoa; eastward to the Low Archipelago; Sandwich 
Islands; westward in the New Hebrides and New Caledonia ; 
and to the Mascarene Islands. 
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A selenium palcatum, Lam .; Hemsl, in Journ . Linn. Soc ., 
xxx. (1894) p. 200; Christ , m Engl. Jahrh . xxiii. (1897) 
p. 347. 

Tongatabu; Fiji and Samoa ; eastward to Tahiti and Christmas 
Island; westward in New Caledonia, Solomon Islands, Norfolk 
Island, and the Louisiade Islands ; and to Central Africa. 

Nephrodium dissectum, Desv .; Hemsl. in Journ. Linn . Soc., 
Boi. xxx. (1894) p. 200. 

Fiji and Samoa; eastward to Tahiti; westward in the New 
Hebrides and New Caledonia ; and to the Mascarene Islands. 

Nephrodium unitum, B. Br. Brodr. p. 148. 

Fiji and Samoa ; eastward to Tahiti; Sandwich Islands. 
Warm countries generally. 

Nephrodium inyisum, Carruth ; Hemsl. in Journ. Linn . Soc., 
Bot. xxx. (1894) p. 201. 

Tongatabn; Fiji and Samoa; eastward to Tahiti and the Cook 
Islands; westward in the New Hebrides and New Caledonia; 
and in Malaya. 

Nephrodium molle, I)esv .; Hemsl. in Journ. Linn. Soc., Bot. 
xxx. (1894) p. 201. 

Fiji and Samoa ; eastward to the Low Archipelago; Sandwich 
Islands; westward in the New Hebrides and New Caledonia. 
Tropics generally. 

Nephrodium iatieolium, Baker ; Hemsl. in Journ. Linn . 
Soc., Bot. xxx. (1894) p. 201. 

Ena; Fiji and Samoa; eastward to Tahiti; westward in the New 
Hebrides, New Caledonia, and Solomon Islands; and to Malaya. 

Nephrolepis acuta, Brest ; Hemsl. in Journ. Linn. Soc., Bot. 
xxx. (1894) p. 201; Christ , in Engl. Jahrb. xxiii. (1897) p. 855. 

Tongatabn; Fiji and Samoa; eastward to tbe Austral Islands; 
westward in the New Hebrides, Solomon Islands, and Caroline 
Island. Tropics generally. 

It is the commonest fern in the island; the type and the 
variety rufescens both occur. 

Polepodium adnascens, Sw. ; Hemsl. in Journ . Linn. Soc., 
Bot . xxx. (1894) p. 201. 

Fiji and Samoa; eastward to Tahiti and Christmas Island; 
westward in the New Hebrides, New Caledonia; and to Africa. 
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PoLTPODiuii Phymatodes, Linn.; Hemsl. inJourn. Linn. Soc 
jBo£. xxx. (1894) p. 201. 

Tongatabu ; Piji and Samoa ; eastward to the Marquesas 
Islands; westward in the New Hebrides, New Caledonia, and 
Solomon Islands ; and to Africa. 

Acbqstichum aubetjm, Linn .; Hemsl. in Journ. Linn . Soc., 
Lot. xxx. (1894) p. 201. 

Tongatabu; Piji and Samoa; eastward to Tahiti; westward in 
the New Hebrides, New Caledonia, and Solomon Islands. Tropics 
generally. 

Acbqstichum: scandens, J. 8m. in Hook. Journ. Bot. It. 
(1842) 149. 

Piji and Samoa; westward in New Caledonia: and to Tropical 
Asia. 

Schizjea digit at a, Sw. Syn. Fil. pp. 150, 380. 

Piji; westward to the Mascarene Islands. 

Schizjsa dichotgma, Sw.; Hemsl. in Journ. Linn. Soc., Bot . 
xxx. (1894) p. 201; Christ, in Engl. Jahrb. xxiii. (1897) p. 364 

Piji and Samoa; eastward to the Low Archipelago ; Sandwich 
Islands; westward in the New Hebrides, New Caledonia, and 
Solomon Islands. Tropics generally. 

Gphioglosstjm pehdulttm, Linn.; Hemsl. in Journ. Linn. Soc., 
Bot. xxx, (1894) p. 202; Christ , in Engl. Jahrb . xxiii. (1897) 
p. 365. 

Tongatabu; Piji and Samoa; eastward to the Society Islands; 
westward in the New Hebrides and New Caledonia; and to 
East Africa. 
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On the British Species o£ Sea-Thrifts and Sea-Lavenders. 

By G. Clakidge Deuce, M.A., P.L.S. 

[Read 6th December, 1900.] 

The Sea-Thrift is one of our most widely distributed maritime 
plants, occurring as it does along the entire coast-line of the 
British Isles. It grows on mud-flats and on sandy and shingly 
places fronting the sea, extends up the sides of tidal rivers, and 
is even more at home on the bare rocky cliffs and islets of the 
western coast; again we meet with it on rocky cliffs, and on the 
bare stony shoulders and summits of our highest mountains. 
There is evidence to show that it is found on sea-cliffs up to 
700 feet, but few details are forthcoming as to its occurrence 
from this altitude to that of 1800 feet, although it is not un¬ 
likely that in the West of Scotland it may be pretty generally 
distributed through this altitudinal zone. In Durham it grows 
on Widdy-bank in Teesdale, but, so far as my experience goes, 
it is a rare plant between 1500 and 2000 feet. It is rather 
common on the cliffs of Snowdon between 2200 and 2700 feet, 
as it is on some of the Scottish mountains between 2900 and 
4000 feet. On the Great Orme’s Head it occurs at 600 feet, on 
Scawfell between 300 and 900 feet, and is common on the Irish 
mountains, between 2400 and 3400 feet. It grows at Killarney, 
where the land surface is only 90 feet above sea-level; but in 
Ireland it is not recorded from situations more than TO miles 
from the coast. In Somersetshire it has beeu seen in stony 
fields 300 feet above sea-level and as far inland as 30 miles. 

This wide altitudinal, combined as it is with an extensive 
geographical, range, and with a power of adaptability such as is 
evidenced by the extreme differences of localities, already indi¬ 
cated, would lead us to expect considerable variation in the 
species. That it possesses at any rate superficial differences, 
is shown by the fact that at one time or another attempts have 
beenmade^by British botanists to establish varieties; but whether 
from the diagnoses being faulty, or from the inconstant cha¬ 
racters on which these varieties have been based, or from want 
of attention being given to the subject, only one variety now 
figures in our British list, namely the var. flanifolia of Syme. 
In the first edition of the ‘ Manual of British Botany/ p. 245 
(1843), Babington established a variety of Statiee Armeria as 
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Yar. alpina, but this, as his herbarium shows, is based on a speci¬ 
men gathered by him on Twll Dhu, CarnarYonshire, in 1832, which 
differs in “being only more constantly hairy 55 ; but in the second 
edition of the Manual (1847), p. 261, he describes it as haYing 
“broader leaves 55 and “with petals § as long as the villose-striate 
tube of the calyx, 55 and there is a specimen in his herbarium 
from Snowdon gathered in 1847. Neither of these has anything 
to do with Armeria alpina , TVIIld. (which is a plant of the moun¬ 
tains of Central Europe), and they are scarcely separable from the 
coast form of A, pubescens, Link, lu the third edition, p. 262 
(1851), he describes Yar. pubescens (Link), and refers to the 
“ Engl. Bot. plate no. 226 ” of the first edition as representing 
it, and says “ the calyx-tube is hairy on the ribs only.” In the 
seventh edition of 1874 three varieties are given:—var. a .maritime!, 
(Wild.) (which he says is synonymous with A. maritima, Boiss., 
and A. pubescens , Link); var. b. planifolia (the variety established 
by Syme in the third edition of English Botany, vol. vii. p. 158, 
under A. vulgaris, Be nth., and figured on plate 1158): and var. c. 
duriuscula , Bab., described as having very slender 1-veined sub- 
triquetrous leaves. 

In 184S the genus Armeria was monographed by Boissier for 
Be Candolle's 4 Prodromus 5 (vol. xii. pp. 674-689); and the 
author divides the genus into two sections—1. Macrocentron, and 
2, Plagiobasis; the latter contained the British species. Boissier 
has again divided Plagiobasis into two groups: i. Holotrichae, 
characterized “Tubus calycinus totus et ad costas et ad costarum 
intervalla pilosus 55 ; and ii. the Pleurotrichfe, with “Tubus calycis 
ad costas tantum pilosus, intervallis costarum glabris.” 

In section 1 he puts A. maritima , Willd., Enum. Sort. Berol. 
i. p. 883, which he says occurs in ic Suecia et Norvegia, Anglia, 
Hibernia, Germania boreali et Gallia oecidentali. 55 To this 
group he also puts A. puligera : “Ab A. maritima sat differre 
videtur caule basi suffrutescente foliis 1-1-J poliic. rigidis tri- 
quetris regularxter in rosulam more Acantholimonis congestis. 

/3 scotica, pubescentia foliorum rariori,involucre glabro. In Insula 
Stafia Scotiae nbi Seapink dicitur legit cl. A.DC.” 

In Pleurotrichse Boissier puts A, pubescens, Link, in ‘Bepert. 
Nat. Cur. Berol. i. p. 180 5 ... “In arenosis prsesertixn maritimis 
Suecise in Hallandiae, Germanic septent., Anglia et Scotise (hie 
quoque in montibus ex herb. gen. Berol), Gallic Islands.. , 55 
It is the St at ice elongata var. pubescens of Kcch, Syn. p. 595 
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(1887), and the $. Armeria, , Engl Bot t. 226 (“ prater pubem 
non indieatam bene respondet ”). This differs, he says, from 
A. maritime!, “ ab ea tantum bracteis paulo acutioribus, seapis 
longioribus et prasseriim ealyce ad eostarum intervalla non piloso 
vix recedit. Si observations ulteriores hune eharacterem non 
constantem esse probarent tnne huic specie! potius quam nnlli 
alise A* pubescens conjungenda esset.” "We shall gather from 
the description that Boissier was somewhat doubtful as to the 
specific distinction of A. maritima and A. pubescens, We must, 
however, bear in mind that this rather artificial character of the 
pubescence being limited to the ribs or being spread over the 
whole of the calyx-tube determines the limitations of the two 
groups, the Holotrichse and the Pleurotriehae, and that the 
European members of the genus which I have examined fall 
very clearly into one or other of the groups; and, so far as I am 
aware, no one has suggested that A. sibirica, A* filicaulis , or 
A.jimcea, which belong to the Holotrichse, are mere homologues 
of any species included in the Pleurotrichae, however closely 
allied A. pubescens and A. maritima may be. 

In ‘The Student’s Elora,’ Sir J. D. Hooker has called our 
British plant A. vulgaris , Willd., and under it has placed as 
synonyms A, maritima , Willd., A. pubescens , Link, A . pubigera 
var. scotica, Boissier, A. duriuscula, Bab., and Statice Armeria , L.; 
but this latter synonym does not belong to the British plants, and, 
as the specimen in the Linnean Herbarium shows, is the Armeria 
elongata, Hoffm. Hooker’s description includes no reference to 
the spaces between the ribs being naked or hairy, and with the 
exception of the var. planifolia all varieties are ignored. In the 
third edition of 4 English Botany ’ (vol. vii. p. 158) Syme says 
that the character derived from the calyx-tube being glabrous or 
hairy between the ribs is u inconstant and is utterly worthless as 
a means of separating the various forms, as has unfortunately 
been done by M. Boissier in . . . the 4 Prodromus.’ ” This very 
positive statement led me to examine our British forms as well 
as the European species; and it is with the desire to call the atten¬ 
tion of botanists to the subject that I have prepared this paper. 
It may be well to mention that Willkomm & Lange in their 4 Pro* 
dr.omus Elora Hispanica,’ following Grenier & Godron in their 
4 Elore de Erance,’ have united under one species A, maritima 
and A. pubescens ; and Hartman, in his 4 Handbok i Skandina- 
viens Flora,’ has gone still further by putting A. maritima and 



EE1TISH SEA-TUEIFTS AND SEA-LATENDEES. 


89 


A. sibirica as sub-species under A. elongata; so that these 
authors appear to agree with Sir J. I). Hooker and Syrne in their 
opinion of the insignificance of the value of the character which 
Boissier thought sufficiently definite to separate the genus into 
sections. Hyman, in his ‘ Conspectus Mora Europsese/ pp. 614- 
616, however, follows M. Boissier’s arrangement, with the result 
that the two species, which by many authors are considered to 
be synonymous, are separated by five intervening species, 
A . pubescem being numbered 35 and A. maritima 41. 

So far as my limited observations of the European plants go, 
I have been surprised to find how readily this trifling character 
proved sufficient to separate the two groups, and, with the ex¬ 
ception of the British plants, the division does not appear to be 
unnatural. 

In the examination of a large number of British specimens, I 
also found this character more definite and stable than I ex¬ 
pected, and there was but little difficulty in referring the fruits 
of mature specimens to one or other of the varieties. In order 
to do this correctly care must be taken, especially with immature 
specimens from the herbarium, as sometimes, from the hairs on 
the ribs being pressed down, the appearance is given of the hairs 
being situated also upon the intercostal spaces. In such ex¬ 
amples it is a good plan to cut the fruit transversely and look 
down the intercostal spaces, when one can more readily deter¬ 
mine to which variety it belongs, and it is best to use a one-inch 
objective. Therefore my experience does not support Boswell 
Syme’s statement as to the instability of the character. The 
fruits vary considerably in hairiness, and it is well to bear in 
mind that the hairs are not soft and thin, but that they are stiff 
and relatively stout; also, that while a fruit may be thickly or 
thinly clothed with hairs, it does not follow that the plant which 
has the fruits thickly covered with hairs on the nerves have them 
also on the intercostal spaces, nor does the fruit when the ribs 
are thinly covered with hairs have necessarily the interspaces 
bare. These bare spaces between the ribs are sometimes wide 
enough to allow of the character being observed by the naked 
eye. Distinct as the character appears to be, I am at present 
unable to correlate it with any other distinctive character; nor 
can I suggest that it is due to climatal, altitudinal, or geo¬ 
graphical cause, since both forms are found on the cold shoulders 
and summits of mountains, and on the face of sunny cliffs, both 
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are found not only on estuarine mud-flats at the coast-level, but 
also on mountain tops, the plant ■with bare intercostal spaces 
occurring on Ben Lawers, Snowdon, Little Culrannoch, and 
Carran Tual, while others from Ben Heasgarnich in Glen Lyon 
belong to the form with hairy intercostal spaces. 

The geographical distribution of the two plants, so far as the 
British Isles are concerned, is also very similar. But although 
the character alluded to is trifling it is, as I have said, constant, 
and hitherto I have been unable to find two fruits from the same 
plant that differ in this particular: not only so, but all the 
individual specimens (numbering a hundred) which I examined 
on the Snowdonian cliffs belonged to the variety with the inter¬ 
costal spaces bare; while specimens gathered by Dillenius 174 
years previously, and others in the British Museum Herbarium 
obtained nearly half a century ago from Snowdon Peak, and 
those collected by Babington from Crib G-och in 1847 and from 
Twll Dliu in 1832, belong to the same form. Prom this fact w r e 
may presume that the character has some degree of constancy 
and can be perpetuated by seed, although at present we lack 
direct evidence on this latter point. It is not improbable that 
the numerous plants of the Thrift on the Snowdonian cliffs may 
have originated from a comparatively small number of wind¬ 
blown seeds from the neighbouring coast. Various theories 
have at one time or another been suggested to account for the 
occurrence of the Maritime Thrift in alpine places. I am not 
one of those who believe that it is caused by any advancing or 
receding thermal changes, but think that its presence on the 
mountains can be accounted for by the wind carrying the seeds 
from the coast to a place which, being bare of other vegetation, 
is suitable for the Thrift; and its comparative rarity on the lower 
levels is probably due to the fact that in these situations there 
is a much greater amount of competing vegetation against which 
the Thrift cannot successfully colonise. Mountains offer the 
not less important factor of a moisture-laden air, which is not so 
uniformly present in the lower areas away from the coast. An 
examination of the structure of the fruit with its enveloping 
caljx will show how highly specialized it has become, and chiefly 
perhaps in those structural characters which enable it to be 
more readily carried by tbe wind to a suitable place of growth, 

I hope to have the assistance of Mr. Boulton, Jun., of Oxford, 
in making some experiments on the comparative culture of the 
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two varieties in various soils, and also in growing them from 
seed, so as to ascertain more positively than I can at present the 
permanence of the character here described, and whether it can 
be transmitted to the offspring unchanged. 

Brief allusion may be made to the variety planifolia of Syme, 
which unfortunately is only based on a cultivated specimen from 
Mr. EL 0, Watson’s garden, said to have been brought from the 
Scottish Highlands, and thus lacks the importance it might have 
had if it had been compared with the plant growing in its 
natural home. I have observed that plants of both A. maritima 
and A. pubescens , when cultivated, have a tendency to produce 
broader leaves which are also flatter, aud consequently the veins 
are more readily seen. Moreover, if the basal portion of the 
early leaf, even of the coast or mountain plant, be examined, one 
is able to see tbe fibro-vascular strands varying from live to 
seven in number. These usually either run out, coalesce, or 
disappear at a greater or lesser distance from the base. If a 
section of the leaf with apparently one nerve only be made, one 
is able to observe seven fibro-vascular strands; but the type 
specimen of Mr. Watson’s cultivated in the Cambridge Botanic 
Garden, which is preserved in Babington’s Herbarium, shows 
that some of the leaves are three-nerved. Personally, I do not 
attach great importance to the character derived from leaf- 
nervation ; but it may he found that the mountain plants which 
Prof. Babington named planifolia , from specimens collected by 
ine on Little Culranuoch and Ben Lawers, in which the leaves 
are certainly broader than is usual, possess other marks of dis¬ 
tinction, but I at present know of none. I have a plant from 
the Norfolk mud-flats with even broader leaves, in which three 
nerves are more distinctly seen than in the Breadalbane speci¬ 
mens, and a similar plant from Wensleydale is contained in 
Babiugton’s Herbarium, and these are worthy further study. 

In the 4 Conspectus Florae Europmm,’ Nyman, following the 
arrangement adopted by Boissier in the 4 Prodromus,’ puts the 
variety planifolia of Syme under Armenia pubescens, Link, in 
the Pleurotrichse ; but I possess specimens agreeing with the leaf- 
characters of planifolia which have the fruit of the Holotriehse 
and therefore belong to A. maritima : that is, if we give specific 
distinction to maritima and pubescens , each has a broad-leaved 
form planifolia. 

Nyman places Babington’s A. duriuscula under A. pubescens % 



72 


MR. G. C. BRUCE 03T THE 


but A . maritima has an equally narrow-leaved form ; while Bab- 
ingtoffs A. pubigera from Southern England (which is said not to 
be identical with Boissier’s plant similarly named) is put under 
A, maritima . Boissier’s A. pubigera, ifc will he remembered, has 
a variety scotica from the Isle of Staffa; but I cannot see that 
either Boissier’s or Babington’s pubigera is specifically distinct 
from A. maritima. The British plants named pubigera differ 
chiefly in the shorter leaves, which form therefore more compact 
tufts. 

A few words may be given to the nomenclature of the Thrifts 
and the Sea-Lavenders. To those who follow the law of priority 
for genera as well as species, the present arrangement adopted in 
our text-books must be unsatisfactory, and especially so to 
those who choose the date 1753 as the starting-point for the 
citation of both genera and species. Tournefort in his ‘Institu- 
tiones’ properly defined these two genera, which are well differen¬ 
tiated not only by their habit, hut by their morphological 
characters, giving the name Statice to the Thrifts and Limonium 
to the Sea-Lavenders ; but, unfortunately, Linnaeus, in the first 
edition of the ‘ Species Plant arum, 5 united them into the one 
genus Statice , the first and only Thrift being the first species, 
which he calls Statice Armeria. This Linnean species is, how¬ 
ever, an aggregate one; and from examination of the Linnean 
Herbarium I can say that the specimen there is not our British 
plant, but the species named by Koch Armeria elongata and by 
Willdenow A. vulgaris , and referred to by Linnaeus in the first 
and second editions of the £ Elora Suecica.’ The remaining species 
of Statice in the ‘ Species PI ant arum’ are all Sea-Lavenders. In 
1809 'Willdenow, in the ‘ Enumeratio plantarum Horti Begii 
Botanici Berolinensis, 7 separated the Thrifts from the Sea- 
Lavenders and called them Armeria , a name which had been 
used by Linnaeus in the first edition of the c Systerna 5 of 1735; but 
the synonym of Lyclmidea , quoted by Linnaeus from Dillenius, 
Kuntze (in opposition to the view of the 4 Index Kewensis ’) 
identifies with the Linnean genus Phlox, and in the 2nd vol. 
p. 432 of the 6 Bevisio Generuin Plantarum,’ where he takes 1735 
as the starting-point for generic citation, he replaces the name 
of the Polemoniaceous genus Phlox by that of Armeria , and 
substitutes Willdenow’s Armeria by that of Statice. Boissier. 
unfortunately, in the 4 Prodromus 7 followed Willdenow in 
reversing the Dames given by Tournefort for these genera, as 
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then would have been a convenient time to have restored the 
names used by Tournefort in the c Institutioues. 5 It is possible 
that if, in the years intervening between the dates of 17-53 and 
1809, there had been no restoration of Tournefort’s genera, 
Willdenow may have been justified in finding another name for 
the Thrifts, since, although the Thrift has the “priority of place” 
in the c Species Plantar urn, 5 this Neo- American law necessarily was 
unknown to Willdenow, and is even now not generally followed, 
while he possibly was influenced by the fact that the greater 
number of species in the Linneau genus Statice consisted of Sea- 
Lavenders, and therefore to them belonged the name St at ice ; 
but I think there is no valid reason for his neglect of the general 
opinion of contemporary botanists or in wilfully ignoring the 
use of these names by the distinguished botanists Tournefort, 
Diilenius, Moehritig, Amman, and many other pre-Linnean 
botanists (I am using the term pre-Linnean to signify that their 
use of the names Statice and Limonium was made before the 
date of 1753, and not necessarily that in all cases they preceded 
Linnaeus). Moreover, very shortly after the establishment of 
the Linuean genus Statice in 1753, our own countryman John 
Hill (who was a keeper of Kew Gardens, and who lived at Den¬ 
ham in Buckinghamshire) published in 1756 the 4 British Herbal 5 
on Tournefortian lines, in which he again separated the two 
genera under Tournefort* s names, and thus describes the Thrift:— 
Linnaeus, he says, “ confounds the sea-lavender with the thrift. 
He takes away the generieal name limonium, and makes all these 
plants species of statice; but there is an absolute and essential 
distinction in the general cup, which supports that in the form 
and universal aspect. Thus Nature confirms the obvious dif¬ 
ferences, and thus [Linnaeus] has confounded them ; not heed¬ 
lessly, for he names this very difference, acknowledging, that 
while the common cup of the limonium contains a great number 
of flowers in a long series, and is simple, and of an oblong form; 
that of statice is triple, and comprehends them in a round 
cluster. This we shall explain at large in its place, treating of 
statice. 55 Under Limonium be has three species, and under 
Statice one species, Statice vulgaris ; and says fct there is no other 
known species distinct from this, 55 a statement quite Benthamian 
in its generalization, although Kuntze is even now practically in 
accord with him. In this 4 Herbal ’ Hill bas not adopted the 
binomial system, and for that reason some authorities would 
LXi\US v . JOURS'.—BOTAKT, VOL. XXXV. O 
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probably say that it is not valid for the citation of genera; bnt’I 
do not see that this should be the case, however it may militate 
against Hill being cited as the author of the specific name, which 
in one of these instances happens to comply with the Linnean 
plan. Even if we ignore Hill, we shall find that Miller, in the 
sixth and seventh editions of the 4 Gardener’s Dictionary ’ of 
1752 and 1759, had also taken the same line; hut these again 
are editions in which the binomial system is not adopted. 
In the eighth edition of 1768, however, the reformed plan is 
followed, and there are three species described, namely: Statice 
Armeria , which is the Armerici elongata of Link; Statice minor , 
which is the A. alpina of Willdenow; and Statice maritima , 
our Sea-Thrift, and which, following Nyman and other authors, 
we shall connect with the Holotrichous Armeria maritima. 

In addition to Hill and Miller, Eabricius in the 4 Enume- 

ratio.plantarum . . . Helmstadtiensis ’ also uses the 

Tournefortian names of the genera in the same way; as does 
Adanson in the ‘Eamilles des Plantes’ of 1763, and Moeneh 
in the 4 Methodus * of 1794, and other authors. Moreover, 
Medikus in 4 Staatsw. Tories. Churpf. Phys.-Oek. Gesell.* (1799), 
p. 228, used the name Polyanthemum for the Thrifts before the 
establishment of Willdenow’s genus Armeria t which is therefore 
invalid from another cause, the only reason left for the retention 
being the powerful one, that of its being in nearly general use. 
Kuntze in bis severely criticised 4 Bevisio * adopted the view 
I advocate, and it is followed in N. L. Britton’s 4 List of Pteri- 
dophyta and Spermatophyta of North-eastern North America,’ 
and by N. L. Britton and A. Brown in their 4 Illustrated Elora 
cf the Northern States and Canada.’ 

I now give the results of my examination of British specimens 
of the Thrifts which belong to the Pleurotrichous Armeria 
pnhescens, Link, from the following localities *.— 

Cobo, Guernsey (“A. duriuscula ; Tors near the sea, Ilfra¬ 
combe (Herb. Bab. 1848) ; Torr Cross, 8. Devon ; Portland, 
Dorset; Littiebampton, Hastings, Sussex ; Gravesend, E. Kent ; 
Porlock Weir, Somerset; Wells, Norfolk; Aber coast, Pwlheli 
coast, Crib Goch (Dillenius, 1726), Snowdon (Herb. Bab. 1847 
and Twl Dim 1832, as alpina ), Clogwyn du yr Arddu, at 2200- 
2700 feet, Carnarvonshire ; Dulas Bay, and Aberfrawy, An¬ 
glesey; Wainfieet, Lincolnshire (Bev.H. J. Eiddelsdell); Hillno, 
Cheshire; Southport, Lancashire; Wensleydale, Yorkshire; Torr 
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Sands, Wigtownshire; Gullane Links, East Lothian; Ben 
Lawers (a broad-leaved form), Mid Perthshire; Ben Laiogh, 
Argyll; Little Culrannoch (a broad-leaved form), Eorfar; shores 
of Loch Duich, West Boss-shire ; Balta Sound, Shetland ; sum¬ 
mit of Carran Tual, Co. Kerry ; top of Croghea mountain (Herb. 
Babington, 1840), Aehil Island, Co. Mayo. 

The following localities yield the Holotrichous A. maritima , 
Willd., Statice maritima , Mill.:— 

St. Helier, Jersey (Herb. Babington, 1837); between .North- 
fleet and Greenhithe, Folkestone (A. pubigera scotica, W. W. 
Newbould, 1848, and also named pubigera by Syrne), Kent; 
Selsey Island (Herb. Dillenius), West Wittering (A. pubigera 
scotica, W. W. Newbould in Herb. Bab. 1843), Hastings, Shore- 
barn, Susses; Southampton (A. pubigera scotica , Herb. Bab. 
1827), Hants; Brading, Isle of Wight; Chesil Beach, Dorset; 
Slapton, Devon (Kev. H. J. Biddelsdell); The Lizard (Biddels- 
dell), St. Ives, Cornwall; Brean, and also 30 miles inland at 
300 feet, Somersetshire; Tenby, Pembrokeshire; Berth, Cardi¬ 
ganshire ; Barmouth, Merionethshire; Great Orme, Bangor, 
Carnarvonshire; Dulas Bay, Anglesey; Khuddlan Bay, Flint¬ 
shire ; Bedcar, Worthall, Yorkshire; mud-banks by the Tees, 
Seaton Carew (Herb. Oxon.), Teesdale, Co. Durham; Eirtb of 
Perth ; Kirkcaldy ; coast of Elgin; Brodick, Isle of Arran ; 
coast of Inverness ; Ben Heasgaruich (broad-leaved form), M. 
Perthshire ; Flagga, Shetland; Bangor, Co. Down; Askedon, 
Co. Antrim. 

Armeria vuJgari-plantaginea . Under this name Syme, in Engl. 
Bot. vii. p. 159, describes and on plate 1155 figures a plant 
which he gathered on the slopes of St. Brelade’s Bay, Jersey, 
growing with both the supposed parents. There is a specimen in 
Babington’s Herbarium which shows that, as far as size goes, it 
is intermediate between the two species. The fruit is pleuro- 
trichous and the stems are glabrous, and I can see no trace of 
hybridity in the herbarium specimen ; but it would be advisable 
to see the plants growing before making a positive statement. 
Fur the present I should prefer to leave it under Statice plant a- 
ginea var. hapleuroides [ Armeria , Gren. & Godr.], which it 
appears to agree with. There is but little difference, size alone 
excepted, to distinguish it from plantaginea . In the peculiar 
and characteristic leaves of plantaginea there is a scarious 
margin which is crenulated, but this is not present in the leaves 
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of Syme’s supposed hybrid in Babington’s Herbarium (which 
leaves have the peculiar shape of the type although smaller and 
somewhat narrower, differences perhaps caused by growing in a 
drier or more exposed situation). 

To conclude, one must now decide upon the names which 
should be given to our British species of Thrifts and Sea- 
Lavenders. Bor the first, in order to comply with the law of 
strict priority, I think we must choose Statice , for the second 
Limonium. Next we must decide upon the question as to 
whether we have two or three speeies of Thrift. It may well be 
urged that the characters already alluded to are not sufficient to 
■warrant the specific separation of maritima and pubescens. In 
that case, we should have to make another section between the 
Pieurotrichse and Bolotrichse to contain our British plant, which 
should he then called Statice maritima , Miller, with a var. ptcbes- 
cens and sub-vars. planifolia , duriuscula , and pubigera . Bor the 
present, however, I think it preferable to keep them as distinct 
species, putting one at the end of the Pieurotrichse and the 
other at the beginning of the Holotricbse, as in the following 
arrangement:— 

STATICE, [Tourn. Inst. 341, t. 177, ex Linn. Syst. ed. 1 

(1735)] Silly Brit. Herbal. 345 (1756). 

Pieurotrichse. 

1. S. pl ant A g-ine A, All. FI. Fedem. ii. 90 (1789). 

Armeria plantaginea , Willd. Enum. Hort. Berol. 
334. 

-var. BUPLEUKOIDES. 

Armeria bupleurtides, Gren. & Grodr. Bl. Br. ii. 
736. 

A. vulgari-plantaginea, Syme, Engl Bot. ed. III. 
vii. 159, t. 1565. 

2. S. pubescens, Sm . ex Schult . Sgst. vi. 772. 

Armeria pubes cens. Link, in ‘Bepert. Hat. Cur. 
Berol. i. 180.’ A. maritima var. LinMi , Gren. 
& Godr. Bl. Br. ii. 733. 

-var. PLANIFOLIA. 

Armeria mlgaris , Benth. var. planifolia , Syme, 
E. B. ed. III. vii. 158. 

-var. (vel subvar.) dueiuscula. 

A. maritima , var. duriuscula , Bab. in Ann. & Mag, 
Hat. Hist. Ser. 1L iii. (1849) 436. 
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Holotrichse. 

3. S. maritxma, Mill. G-ard . Bid. ed. VIII. n. 3. 

Armeria maritma, Willd. Ennm. Hort. BeroL 383. 

-- var. (vel sub var.) complanata : foliis latioribus planius- 

eulis ssepe distincte trinervatis. 

-var. (vel sub var.) pubigera : foliis uninervatis angxiste 

subtriquetribus. 

Armeria pud iff era , Boiss. in DC. Prod. xii. 678. 

LIMONITTM, [Tourn. Inst. 341,1.177] Kill, Brit. Herbal, 843 
(1756); Mill . G-ard. Diet. ed. VI. (1852) and VIL 
(1759). Statice , Linn., partim. 

1. L. YULGARE, Mill . Z. c. ed. VIII. n. 1. 

Statice Limonium, Linn. Sp. PI. 274 (1753). 

- Var. PYRAMID ALE. 

S. Limonium var. (3 pyramidalis, Syme, png. Bot. 
ed. III. yii. 161. 

2. L. rarieloRTTM, 0. Kuntze , Rev . Gen . 396. 

Statice rariflora , Drejer, El. Excurs. Ilafn. 121. 

3. L. ltchnxdxfoliitm, 0. Kuntze , Z. c. 

Statice lychnidifolia, Girard, in Ann. Sc, Hat. 
Ser. II. xvii. (1842) 18. 

4. L. AITRICULiEFOLIUM:. 

Statice auriculcefolium , Vab.1, Sjmb, Bot. i, 125. 
-var. Dodarti. 

S. auriculcefolia var. Bodartii , (Girard, in Ann. Sc. 
Hat. Ser. II. xvii. (1842) 31) as a species. 

5. L. OCCIDENTALE. 

Statice occidentalis , Lloyd, EL Loire-Inf. 212. 

- Var. INTERMEDIUM. 

Statice occidentalis var. intermedia , Syme, Engl. 
Bot. ed. III. vii. 164. 

6. L. reticulatum, Mill . Gard. Bid. ed. VIII. no. 9. 

Statice reticulata, Linu. Sp. PL 275. 
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On a small Collection of dried Plants obtained by Sir Martini 
Conway in tbe Bolivian Andes. By W. Sotting Hemsley, 
E.E.S., E.L.S., and H. H. W. Peaeson, M.A., E.L.S. 

[Bead 4th April, 1901.] 

Oub knowledge of tbe plants of the Bolivian Andes is princi¬ 
pally due to tbe labours of D’Orbigny, P. J. F. Meyen, Pentland, 
and more especially those of Weddell and Mandon. D’Orbigny 
in 1830 ascended the western slopes to Lake Titicaca, crossed 
the ridge, and descended on the Eastern side as far as Chiquitos. 
On bis return he visited the Highlands of Cochabamba and 
brought plants from the vicinity of the snow-limit^. Pie was 
followed a year later by Meyenf. J. B. Pentland, a contem¬ 
porary of B’Orbigny and Meyen, resided for some years in 
Bolivia as British Consnl. He was particularly interested in the 
geology and meteorology of the Andes, and during his numerous 
journeys collected a few plants which are now at Kew. Some 
of these are from elevations exceeding 17,000 ft. 

The foundation of Weddells Chloris Andina , the classic con¬ 
tribution to our knowledge of the botany of the High Andes, 
was laid during his own journeys in the Bolivian Andes in 1845 
and the two following years. Doctor and botanist to a French 
expedition under the leadership of Francis de Castelnau, Weddell 
landed at Bio de Janeiro in June 1843. In May 1845, the 
expedition was at Yilla Maria on the confines of Paraguay. 
Here Weddell severed his connection with the Castein an 
expedition and followed an independent route westward. He 
crossed the Andes and travelled in a north-westerly direction 
through Chuquisaea and Cochabamba to La Paz. He thoroughly 
explored the banks of Lake Titicaca, crossing the numerous 
affluent watercourses “ dans de singulieres embarcations com¬ 
posers de deux grosses bottes ou cylindres de Jones lies 
ensemble, et releves en pointe aux extrcmites. 5? J This plant lie 
states to be a Scirpus near JS. lacustris , which was found in great 
abundance. Several minor journeys were made among the 
mountains from the Lake as a centre. In the course of these 

* These are incorporated in the De Candollean Herbarium, 
f Beise uni die Erde. Berlin, 1834-5, vol. i. Kap. 8; vol. ii. Kap. 9. 
t Annales des Sciences Naturelles, S6rie 3, vol. xiii. p. 95. 
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journeys lie crossed the ridge of the Cordilleras no less than five 
times. In November 1S48 lie embarked at Lima and returned 
to France with the most valuable contribution to the materials 
for the Flora of the High Andes which had ever been brought 
together. In 1851 Weddell set out again at the head of a 
commercial expedition whose object was to investigate the gold- 
producing possibilities of the soil of the Tipuani valley. The 
expedition lasted only a few months, but its leader found time to 
collect plants on Mount Sorata besides making valuable notes 
concerning the distribution of the species and taking a series of 
barometric observations Meanwhile another botanist, a friend 
of Weddell, commenced a very valuable collection of plants on 
the Bolivian Andes in the neighbouring of Sorata. This was 
Gilbert Maudon, of French peasant parentage, who went to 
Bolivia in an industrial capacity in ISIS. For six years he 
studied the flora of this region of the Andes and sent his ex¬ 
tensive collections to Weddell, who was then engaged in writing 
the Cldoris Andina f, which was commenced in 1852. The 
original idea of this work w*as to include the names, descriptions, 
and distribution, not of Weddell's plants only but also 
of the alpine species collected by Humboldt in Columbia, 
Ecuador, and Northern Peru; by Haencke, Meyen, D’Orbignv, 
Pentland and C. Gay in Bolivia ; and by Gay in Chili +. Of this 
work, so magnificently conceived, only two volumes were pub¬ 
lished. The first is devoted entirely to the Composites, ruembeis 
of which constitute a large proportion of the high-level floras of 
the world. The second, in which forty-one other natural orders 
are dealt with, tvas published in 1857. At this point other 
interests, family difficulties and ill-health supervened, and the 
work progressed no farther. 

The latest collection of plants from the Bolivian Andes—that 
obtained by Sir Martin Conway in his expedition in 1898-9— 
is the subject of the present paper. Conway’s principal work 
was done upon the Peaks of Sorata (21,500 ft.) and Illimani 
(21,200 ft.). The collection is a small one, numbering only forty- 

* H. A. Weddell: Notice Biographique par M. Eng. Fournier, (Comptes 
Rend us du Congres Intern, de Botanique et d’Horticulture), Paris, 1880, p. id . 

t Obloris Andina; Essai dune Flore de la Region alpine des Cordilleras de 
l’Amerique du Sud, par H. A. Weddell. 2 vcls. Paris, 1855, 1857. 

J Weddell: Obloris Andina, Prefaee. 

E2 
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six species. Eight of these were found at or above 18,000 ft, 
and include two from a locality 18,700 ft. above sea-level: these, 
the highest andine plants on record, are Mai vast rum flab ellatum, 
Wedd., and a grass, Deyeaxia glacialis, Wedd. 

In a preliminary account* of his explorations, speaking of the 
Puna—a plateau 12,000-13,000 ft. above sea-level, which is 
bounded on the East by the Cordillera Deal of which Sorata and 
Illimani are the highest peaks—Sir Martin Conway tells us that 
6£ a great part of the year is completely rainless, but from the 
beginning of December till the end of March or April rain is pre¬ 
cipitated very frequently and with great violence. During the 
remainder of the year the slopes and plains are swept by dry winds, 
and sometimes scorched by a very hot sun so that, except at 
very high levels of perpetual snow, where bad weather lasts over 
a longer period, the surface of the whole country is dried and 
baked. In the rainy season mud avalanches fall down the slopes, 
gullies are deepened, every stream is in flood, waterways are 
ploughed in various directions in the plain, and all the rivers 
eat their way back.”f 

The flora of the high regions “ appeared to ns very sparse, 
though it is only fair to say that the rainy season must be the 
time when the flowers are most numerous, and as we quitted the 
country before the actual commencement of the rains we pro¬ 
bably only encountered the earlier flowers. The flowers 

we found were much scattered about, one here, another there, 
but we never came aeimss any carpet of blossoms such as form 
the great attraction of many high mountain regions.’’^ 

Many of the plants in the following list bear flowers which 
appear to be adapted to fertilization by insects. As bearing 
indirectly upon the probability of the existence of insects at 
high levels in this region, the following remarks are interesting: 
“Up to an altitude of 17,000 ft., in suitable places, birds were 
numerous, and in a little tarn close to our base camp on Mount 
Sorata, at 16,000 ft. above the sea, we shot geese, gulD, wild 
duck, and snipe, besides several small birds; we saw a number 
of rather large green-beaded humming-birds.’^ 

The plants from the higher elevations in this collection are 

* Jo urn. B. Geogr. Soc. xiv. (1899), p. 14 et seqq. t L. c . p. 16. 

} l>. c. p. 20. § L. c. p. 20. 
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alike in habit, in which they resemble also the high-level plants 
of other portions of the world. The subaerial parts are dwarfed 
and seldom rise more than three inches aboye the surface of the 
ground. The leaves are usually thick with a distinct tendency to 
fleshiness. Extreme hairiness and a very coriaceous texture are 
alike uncommon. The leaves are very commonly disposed in the 
form of a rosette; many plants of the same species are frequently 
crowded together, giving rise to the turf-formation* so frequently 
met with in cold and exposed situations. On the other hand, the 
subterranean organs attain an enormous development, which is 
seemingly out of all proportion to that of the aerial parts to 
which they belong. The root-system is usually either mono¬ 
podia-1, consisting of a deep stout taproot and its widely extended 
branches, or a fascicle of more or less fleshy roots. Since the 
upper layers of the soil are usually at a temperature considerably 
below the minimum at which root-activity is possible, this fact is 
of great biological importance. In this connection it may be 
mentioned that the collection consists entirely of perennials ; 
annual plants are very rare, if indeed they exist at all, at high 
elevations. 

Omitting introduced species, the Conway collection contains 
thirty-eight species from 12,000 ft. t and above. These are 
distributed among thirty-one genera and twenty-one Natural 
Orders. 

Of the Natural Orders, the Loasacese (one species at 15,000 ft.) 
are an essentially andine group, and are represented in the Old 
World only by the monotypic African and Arabian genus 
Kissenia . Cactaceae (one species at 14,270 ft.) is almost endemic? 
only one genus, being indigenous in the Old World. 

Valerianaceae (one species at 18,000 ft.), though well represented 
in the Old World, attains a much greater and remarkable 
development in South America, particularly in the Andes- 
Weddell enumerates no less than twenty-nine alpine species of 
Valerianate Eourteen species in the Conway Collection—rather 
more than one-third of the whole—belong to the Composite, the 

* Warming: Okol. Pfl.-Geogr.; German fcrans., Berlin (1896), p. 39. 

f Ball places the lower limit of the alpine zone on the Buna at 12,000 ft. 
Journ. Linn. Soe., Bofc. xxii. (1885) p. 6. 

I Chloris Andina, ii. pp. 17 et sqq. 
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only Order which, is represented by more than two species. One- 
third of Ball's alpine collection obtained above Chiela, 4° farther 
north, w T as composed of members of this Order *. A similar 
predominance of the most widespread modern group of plants 
obtains at high elevations in all parts of the world. It is 
interesting to note that of these fourteen species, one only 
(Perezia cterulescens ) belongs to the typically andine subgroup 
Mutisiacese. 

Of the thirty-one genera represented at and above 12,000 ft., 
two, each represented by one species only, viz., Aclesmia and 
BlumenbacJiia , are andinet. JEchinocactus , BaccTiaris, Perezia, 
and Bomarea are more widely distributed in America, but do not 
occur in the Old "World; the two latter having their greatest 
development in the Andes. Four others, Malvastrum, Lupinus , 
Werneria, and Bi/stropogon*n re centred in the Andes, but are 
represented in the Old World by a few outlying species. To 
these we may apply the term Amphigean. ,? Azorella and 
Ourisia are confined to the Southern Hemisphere; Azorella 
extends into the Antarctic islands, and Ourisia is represented by 
six species in Hew Zealand. The remaining nineteen genera are 
cosmopolitan. Expressing these results in tabular form we 
have ;— 


Andine genera 

American „ 

Ampbigean „ 

South Temperate „ 
Cosmopolitan „ 


2 = 6*4 per cent. 


4=12*8 

4=12*8 



2 = 6*4 
19=61*2 


?? 

57 


57 

>7 


On comparing these results with those obtained by an analysis 
of the plants collected by the Fitzgerald Expedition on the 
slopes of Aconcagua below 14,000 ft., we find a larger proportion 
of endemic genera. This collection contains forty-two genera 
of which ten are endemic in South America, and three others 
centred in the Andes hut extending into Horth America. 
Three are at home in the South Temperate zone and four may 


* Ball, in Journ. Linn. Soe., Bofc. xxii. (1885) p. 10. 

t 2 . e . endemic in South America and either confined to the Ancles or 
centred therein. 

$ Burkill in Fitzgerald’s * Highest Andes,’ London, 1899, p. 369. 
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"be classed as Amphigean. Thus we bave 


South American.. 

23*8 per cent. 

American... 

7*1 5 ? 

Atnphigean. 

„ „ 

South Temperate.. 

7-1 „ „ 

Cosmopolitan.... 

52-3 „ „ 


A comparison of these figures with those in the preceding 
table points to the conclusion that the flora of the upper * alpine 
zone of the Andes contains a smaller proportion of endemic 
elements than that of the lower alpine and subalpine zones. 

This generalization is found to be equally true for the other 
high-level regions of the world. 

The natural orders and genera represented in the alpine 
zone in the Bolivian Andes do not afford much indication of the 
specialization of the flora. The species, however, are usually 
very local. Those comprising the Conway collection are peculiar 
to the New World and all but one are confined to South America; 
the exception is Lobelia nana , which extends northward into 
Mexico. Of the thirty-one alpine species which are certainly 
identified, eight are found only in the Bolivian Andes, eleven 
extend northward into Peru, two to Ecuador, six to Venezuela 
or Colombia, and three are common to the whole length of the 
Andes. 

It has already been mentioned that two of Conway’s plants 
are from an elevation of 18,700 ft. In addition to these, six 
others are from an elevation of 18,000 ft. or upwards, viz.: 
Saccifraga Cordillera rum, Presl, var. trigyna , Engl., Valeriana 
nivalis, Wedd., Werneria dactylophylla , Scb.-Bip., W. Man - 
doniana , Wedd., W. pygmcea, Gill. ?, and a species of Draba. 

Ranuncttlacejj. 

Anemone integrifolia, H. JB. K. ex DC. Syst. Veg. i. 217 ; 
Wedd. Clitoris Andina , ii. t. 83 A. Hepatica? integrifolia, DC. 
Syst Veg. i. 217 ; JH. JB . X. Nov. Gen. et Bp. v. 40. Harnadryas 
andicola, Hook . Ic. HI. t. 137. 

* All but three of the genera considered in the table relating to Conway’s 
collection are represented above 14,000 ft. 
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87. Near top of Huallata Pass, 14,110 ft. 65, The Puna. 
“ Common fuel-moss.” 

Andes of Bolivia and Peru, 9000-17,000 ft. 

Cruci ferae. 

Be aba af finis, lloolc.f. FI Antarct. 285 ? 

Near Rocktooth Camp, Mount Sorata, about 16,000 ft. 

The specimen is too poor to be certainly identified. 

V.10LACE2G. 

Viola pxomasa, Jitss. ex Boir. in Lain. JEneyeh Noth. viii. 
680 ; Wedcl. CJdork Andina , ii. t. 87 B. 

88. Near the top of Huallata Pass, 14,110 ft. 

Andes of Bolivia and Peru, above 12,000 ft. 

Gaby opiiyllaceal 

Ceeastium mucronatum, Wedd. in Ann . Sc. Nat . Ser. V. i. 
(1864) 294. 

6. Illimani, Camp 8, 16,500 ft. 

Andes of Bolivia and Peru. 

HYPERICACEiE. 

Hypericum thesitfolium, IL B. 1C Nov. Gen . et Sp. v. 192. 
H. silenoides (non Juss .), H. indecorum, II. tarquense, H, multi- 
iloram, H. uliginosum, JL B. 1C Nov. Gen. et Sp. v. 191 et syrj. 

48. High up on the south side of Huallata Pass; about 
14,000 ft. 

Andes, from 5000 to 14,000 ft. 


Maly ace a?. 

Malyasteum flabellatum, Wedcl Chloris Andina , ii. 281. 
85. On ascent from Iliska Hankana to Rocktooth Camp at 
about 18,700 ft. 

Andes of Bolivia above 14,000 ft. 

GrEEANIACEiE. 

Erodxum cicutarium, N Her it. ex Ait. Sort . New, ed E 1 , ii. 
414. Greranium cicutarium, Linn. Sp. Bl. 680. 

63. La Paz racecourse. 18. XJmapusa, 14,270 ft. 
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' From the Himalayas westwards through the Mediterranean 
region to Britain; from Yancouver Island southwards through 
the Eocky Mountains and the Andes to the Falkland Islands 
(apparently introduced into America). 

Oxalis lotoideSj B. JB . 1L Nov. Gen . et 8p. v. 241. 0. medi- 
‘caginea, II. JB. K. Nov. Gen. et Sp. v. 241 ; Boole. le. PI. vii. 
t. 661. O. piehinchensis, JBenth. PI. Bartweg. 166. 

46. High up on south side of Huallata Pass. 

Andes, from Yenezuela to Bolivia, ascending to 12,000 ft. 

Leguminos^j. 

Adesmia spinosissima, Meyen , Beise um die Brie, ii. 27. 

54. Hiska Hankana and neighbourhood. 

The same plant was collected by Mandon (No. 728) in the 
Bolivian Andes at about 13,000 £u. 

Astragalus uniflorus, PC. Astrayalogia, 243, t. 50. 

39. Near top of Huallata Pass, 14,110 ft. 

Andes of Peru and Bolivia. 

Medicago dexticulata, Willd. Sp. PI. iii. 1414. 

64. La Paz, on the racecourse. 

Europe, Canary Islands, Mediterranean region, Abyssinia, 
N.W. India and Central Asia, China, and Japan; introduced 
into America. 

Lupinus sp. 

9. Illimani, near 1st Camp, 14,000 ft. 

Saxifraqaceje. 

Saxieraga Cordillerarum, Brest, Belly . Bcenk. ii. 55, var. 
trig or a, Pngler , Monogr. Saxifr . 184. S. trigyna, BSmy , in Ann. 
Sc. Nat Ser. III. viii. (1847) 235; Wedcl Chloris Andina , ii. 
213 (a only). 

Near Eocktooth Camp, about 18,000 ft. 

Bolivian Andes, to the highest limits of phanerogamic 
vegetation. 

LOASACEiE. 

Blumenbachia chuquitensis, Book. f. Bot. Bag. t. 6143. 
Loasa chuquitensis, Meyen , Beise um die Brde. i. 483 (jiote m ). 

23. Frasciya, 15,000 ft. 

Peruvian and Bolivian Andes. 
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Cactaceab. 

EchTNOOACTUS sp. 

16. Umapusu, 14,‘270 ft. Specimen insufficient to determine 
the species. 

U M EE LLtKEILE. 

A ZORELLA** DTAPENSTO'I DES, A. Gray, Bot. U.8. Mvpl. Hoped. i« 
702; Wetld. Clitoris AnJina, ii. 100. A. glabra, Wedd. loo . ait. 
t. 67 A. 

65. Vilahaque ITill, about 14,500 ft. 

The High Andes of Bolivia and Peru. 


Va LKit [ANACE.E, 

Valeriana nivalis, Wedd* Chians An din a, ii. t. 48 A. 

84. On ascent from Hi,ska Mankana to Itocktooth Camp. 
Common about 18,000 ft. 52. Puna. 

The Bolivian Andos at the snow-limit. 

Composite. 

Aster limnophilcs, Jlemsl. cjr JL IL TV. Pearson. Erigeron 
frigidum, Wedd. Chloris Andina , i. 281 (non Boiss.). E. liimio- 
philus, Soli.~B ip. Bull. Soc. Bot . Fr. xii. (1865) 81. 

Bolivia, La Puz, 16,4-00 ft., Mandon , 225, 226 ; Iliska Han- 
kana, 16,600 ft., Conway , 28; Andos of Tungas, 14,000- 
15,000 ft., Pearce. 

Bacchants gknistelloides, Bars. Syn . ii. 425; Mart;. FI. 
Bras. vi. pt. 8 ; Far. typicii, Hook. Bot . Mke. ii. (1881) t. 04. 
Conyza genistelloideB, Lam. FncyeL Moth. ii. 08. Molina 
reticulata, Lessiny, Linnwa , vi. 142. 

S. Illimani, near 1st Camp, at 14,000 ft. 

Between 14,000 and 15,000 ft. on the Andes from Bolivia to 
Colombia. 

Bacchants sURPENNiNERvrs, Seh.-Bip. in Linnwa , x.xxsv. 
(1805-66) 582. 

10. Illimani, near 1st Camp, at 14,000 ft. 

Andes from Bolivia to Peru. 

Bag charts alpina, Wedd. Chloris Andina , i. 168, t. 28 (?). 

24. Brasciya, about 15,000 ft. 

Bacchants microphylla, II. B . K. Bov. Gen . et Sp. iv. 55. 
B. Incarum, Wedd. Chloris Andina, L t. 29. 
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* 11. Illimani, near 1st Camp, at 1-1,000 ft. 

Andes, from Venezuela to Bolivia, ascending to 14,000 ft. 

Erigeron Brxttonianitm, Busby , in Mem . Torr. Bot . Club , iii * 
No. 3 (1893), 54. 

36. Hiska Hank an a. 44. High up on the S. side of Huallata 
Pass. 

Bolivian Andes. 

Senecio adenopii i’lloides, &'ch.-Bip. ill Bonplandia, iv. 
(1856) 55. 

4. Illimani, on moraine, at about 16,000 ft. 

Andes of Bolivia and Peru at 13,000 ft., and above. 

SENECIO sp. (cf S. LIN EATtlFOLICS, Focpp.). 

25. Praseiya, at about 15,000 ft. 

The same plant was collected at Culluy by Matthews (610). 
Sen eg io sp. 

13. Illimani, near 1st Camp, at 14,000 ft. 

Werneria dact v lop ur lla, Soli-Bip. in Bonplandia , iv. 
(1856) 55; Wedd. Chloris And in a, i. 87. 

32. On ascent from Hiska Hankana to Itocktooth Camp, at 
about 18,000 it. 

Andes of Bolivia and Peru at high levels. 

Werneria Mandonlana, Wedd . in Bull. Soc. Bot. France , 
Hi. (1865) 80. 

29, 30, 31, On ascent from Hiska Hankana to Itocktooth 
Camp, at about 18,000 ft. 

Mt. Sorata. 

Werneria pfgima, Grill . ex IIoolc. Journ . Bot. iii. (1841) 348 ; 
Wedd . Chloris Andina , i. 84, t. 16 B. 

21. Urnapusa, 14,270 ft. 

Alpine region of the Andes from Venezuela to Chili. 

Werneria ptg&oea, Grill. ? 

“About 18,000 ft” 

The specimen is too meagre for certain identification. 

Werneria heterolob a, Wedd. Chloris Andina, u 88, t 16 A? 
51. Puna. 

Material too small and immature for certain identification. 
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Barnadesia polyacant ir a, Wedd. Ohlorls Judina, i. 13,1.1 A. 
40. On the way down towards Sorala. 

Andes of Ecuador and Bolivia, between 8000 and 11,000 ft. 

Perez r a clerulescens, Wedd . CMoris Andina, i. 89, t. 10 A. 

2. Illimani, near 1st (-amp at 14,000 ft. 50. Hi ska 
Hankana and neighbourhood, at about 10,000 ft. 

Andes of Peru and Bolivia, from 13,000 ft. 

IIiPOCHtERrs sessiiuflora, if. B. ii. Nov. Gen. et Sp. iv. 2. 
Oreophila sewsilifiora, I). Bon , in Trans . Linn. Boa. xvi. (1880) 
178. Achyrophonis sessilillorus, BC. .Prodr. vii. 95. 

55. Hiska Hankana and neighbourhood. 0L $outh slope of 
Huai lata Pass. 

Alpine region of the Andes, from Colombia to Bolivia. 

CaMPAN ULACKAL 

Lobelia nana, II. B. K. Nov. Gen. et Sp. iii. 317, t. 272 ; 
Wedd. CM or is Andina , ii. 13, t. 40 A. 

45. High up on 8. side of Huallata Pass. 59. Hiska Hankana 
and neighbourhood. GO. Theodolite station 6, Puna, near 
Achacache. 59 and 60 are stoloniferous. 

Mexico and the Bolivian Andes. 

Centropogon sp. 

42. On the way down towards Sorata. 

Yaccintacea:. 

Vaocintitm penjkoidks, if. B. K. Nov. Gen. at Sp. iii, 201; 
'Wedd, (Moris Andina, ii. 178, t. 73 A. 

7. Illimani, Camp 3, 10,720 ft. 

Andes, from Venezuela to Bolivia, from 9000 ft. to the snow- 
limit. 

i'LUMBAGlNAOE/E. 

Plumbago scandens, Linn. Sp. Bl. ed. 2. 215 ; JL B. K. Nov. 
Gen. et Sp. ii. 220 ; Mart. M. Bras. vi. part 4, p. 105, t. 40. £ 2. 
43 &> 44. On the way clown towards Sorata. 

Widely distributed in the West Indies and Tropical America 
ftom sea-level to about 9000 ft. in the Andes. 
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Gentianaceje. 

Gent tana sedtfolta, II. B . K. Nov . Gen. et Bp. 173, t. 225 ; 
Wedd. Chloris Andina , ii. 73, t. 52 B. 

1. Illimani, near 1st Camp, at about 14,000 ft. 20 and 22. 
TTmapusa, at about 14,500 ft. 50, Puna. 

Andes from Colombia to Chili; very common between 10,000 
and 17,000 ft. 

BoRAGINEiE. 

Eritrichiuh sp. (cf. E. pygmjeum, Wedd . Chloris Andina , 
ii. 89). 

62. Southern slope of Huallata Pass. 

The same plant was collected in the subalpine region of Sorata 
by Mandon (No. 383). 

SoLAN ACE JE. 

Solanttm pallidum, Rusby , in Mem . Torr. Bot. Club, iv. (1895) 
22S, 

On the way down towards Sorata. 

Bolivian Andes between 8000 and 10,000 ft. 

SCROPniTLARIACEiE. 

Calceolaria deflexa, Ruiz § Bav . BL Ber. i. 18, t. 30 b. 
Pagelia deflexa, O. Kuntze , Rev. Gen . Bl. i. 459 ; Rushy , in 
Mem. Torr . Bot. Club , vi. (1896) 93. 

41. On the way down towards Sorata. 

Mtmulits sp. {cf. M. luteus, Linn. BL ed. 2. 884). 

57. Hiska Hankafia and neighbourhood, at about 16,000 ft. 
The single specimen is too poor for satisfactory determination. 

Ourtsta muscosa, Benth. in DC. Brodr. x. 493; Wedd . Chloris 
Andina , ii. 117, t. 60 A. 

26. Hiska Hank ana at about 16,500 ft. 

Andes from Pichincha to Sorata at 14,000 ft. and upwards. 

Labiatae. 

Bystropogon canus, Benth Lab . 326. 

12. Illimani, near 1st Camp, at 14,000 ft. 

Andes from Venezuela to Bolivia. 

Micromeria Bolivian a, Benth. Lai. 731; Wedd . Chloris 
Andina , ii. 149, t. 63 B. 

3. Illimani, near 1st Camp, at 14,000 ft. 

Andes of Peru and Bolivia, from 9000 to 14,000 ft. 
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Amakvllt.»aoe;« 

Bomaiika (« laugkscenn, Baker, in Jo urn. Bat. ax. (1882) 201. 

5. Illimani, Gamp B, at about; J(>,700 FI;. 

Alpine region of the Andes of Ecuador, Peru, and Bolivia. 

BqMA'IUCA 0I-.AU0EMCENS, Tar. PUBKIUILA, Baker , lor. oil . 

Id. Illimani, about 11,500 ft - ., just below Atahuaillani. 

Subulpiuo region of the Andes of Peru and Bolivia. 

G ramine.t:. 

Deykuxia u lactams, Wald, in Bull. Bor. Bat. Fr. xxii. (I 875) 
178. 

38. On the ascent from Iliska llankana to Kocktooth Camp, 
at about .18,700 ft. 

The Bolivian Andes at 10,000 ft. and upwards. 

(It is not certain that; the leaves and inllorescences really 
belong to the same plant, and therefore some doubt attaches 
to this determination.) 


ltedeseriptions of .Berkeley’s Types of Fungi.— Part IT. By 
George Massee, F.L.S., Principal Assistant (Cryptogams), 
Herbarium, Eoyal Gardens, Kew. 

[Head 2nd May, IDOL] 

(Plates 4 & 5.) 

The following is a continuation, on the same plan, of the work 
commenced in ibis Journal, vol. xxxi. p. 402, and includes all the 
species of J)iscornjfre Av? and llj/ateriamue, of which type speci¬ 
mens exist at present in the Kew Herbarium* 

Pkztza E la hunks, Berk, tj* Broome , hi Ann . *jf Mag. Nat . Kkt. 
Ser. I V. vii. (1871) p. Tills tab. U). f. 18. 

Gregarious, sessile, base somewhat narrowed, subglobose and 
dosed, then expanding and becoming saucer-shaped, about * nun. 
diameter; disc pale grey, externally pale buff, margin paler, 
everywhere covered with cylindrical, obtuse, continuous or sep¬ 
tate, brownish hairs, which are parallel at the margin, BO.70 x 

5-6 p ; asci narrowly eylindrie-elavate, base stout, apex slightly 
narrowed, and the pore blue with iodine, about 50 x 6 g ; spores 
8, irregularly 2-seriate, continuous, hyaline, narrowly cylindrical, 
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ends rather acute, straight or slightly curved, 8-10 x 1*5-2 /x; 
paraphyses slender, hyaline, tips not thickened. 

Mollisici elaphines , Gillet, Champ. Fr. Fisc,, p. 131; Phillips, 
Brit. Disc. 179. 

Pseudohelotium elaphines , Sacc. Syll, n. 1257. 

Dasyscypha elaphines , Massee, British Fungus-Flora, iv. 366. 
Bxsicc. Cooke, Fung. Brit. Exs. n. 659; Babenh. Fung. Ear. 
n. 1813 (the specimens furnished by Broome). 

On dead wood. England, France. 

Under a low power the outside of the ascophore looks as if 
dusted with saccharine granules, as described by Berkeley; but 
when seen under a power of 400 diameters, the apparent granu¬ 
lation is seen to consist of the obtuse tips of the short hairs with 
which the outside is covered. During expansion of the ascophore, 
the hairs are often arranged in vertical lines. 

Peziza Thozeth, Berk, in Journ . Linn. Soc ., Bot . xviii. (1881) 
p. 388. (PI. 4. figs. 1 & 2.) 

Globose and closed at first, then expanding until plane, margin 
raised permanently, sessile or narrowed into a very short steu - 
like base, 1-2 mm. across, rather fleshy; disc brown, externally 
paler, glabrous, but with delicate wrinkles radiating from the 
point of attachment; asci cylindrical, apex rounded, 260 x 16 p ; 
spores 8, obliquely 1-serrate, hyaline, continuous, often 1-2- 
guttulate, when mature minutely warted or rugulose, elliptical, 
ends narrowed, and usually but not always furnished with a 
small, smooth, blunt apiculus, 24-28 x 13-14 p ; paraphyses 
rather stout, very slightly thickened at the tip, substance of 
ascophore parenchymatous throughout, cortical cells largest. 
JIumaria Thozetii , Sacc. Syll. viii. n. 569. 

On Nepenthes : Australia ( Thozet , n. 934). On wood : Upper 
Hunter Eiver, New South Wales (Carter). 

Peziza Carmichakli, Berk, in herb . (PI. 4. fig. 32.) 
Scattered or csespitose, stipitate, concave, then plane and slightly 
margined, eventually slightly concave and immarginate, up to 1*5 
mm. across ; disc blackish-brown when dry, externally paler, gla¬ 
brous ; cortex parenchymatous, cells irregular, small, running out 
into densely packed, parallel, septate hyphas at the margin; stem 
1-5-2 mm. long, slender, often slightly curved, brown, slightly 
thickened and minutely downy at the very base; asci clavate, 
apex slightly narrowed, pore blue with iodine, base slender* 
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about 115 X 10 ft; spores 8, irregularly 2-seriate, cylindrical or 
fusiform, ends acute, sometimes widest above the middle and 
becoming clavato-fusi form, often slightly curved, hyaline, smooth, 
continuous, often gnttulate, 24-28 x 5 //; paraphyses slender, 
numerous, tips very slightly clavate, brown, agglutinated to¬ 
gether. 

Jlymenoscypha Carmichaeli, Phillips, in Grcvillea, xix. (1891) 
p. 106*. 

Bhlalea Carmichaeli , Sacc. Syll. x. n. 4499. 

llelotiwn Carmichaeli , Massee, Brit. Fung.-FJ. iv. p. 250. 

On decayed wood and bark. Appin, Scotland {Carmichael). 

The colour given is that of the dried specimen, and may require 
modification when fresh material is examined. 

Pehiza. protrusa, Berk. tf* M.A. Curt . in Grevillm, III. (1875) 
p. 159 ; Journ. My col. vi. (1891) p. 179, pi. 7. it 8-11 (the asei 
are represented too broad). 

Gregarious, rarely crowded, hypophyllous, at first subglobose 
and surrounded by the torn epidermis, at length becoming super¬ 
ficial and almost plane, about 0*5 mm. across, margin sometimes 
slightly flexuous ; disc whitish, margin and outside darker, sub¬ 
stance thin and soft; cortex and margin formed of rows of large, 
coloured cells which are biggest at the periphery; asci cylindrie- 
clavate, apex slightly narrowed, and the minute pore blue with 
iodine, 50-60 x 5-6//,; spores irregularly 2-seriate, continuous, 
hyaline, smooth, straight, narrowly cylindrical, or often inclined 
lo he clavate, 5-7 x 1*5 //; paraphyses very delicate, filiform, 

Bmidopcziza protrusa, .Rohm, Ascom, n. 010 ; 8ac*e. Syll. viii. 
m 2980. 

Byronopeziza protrusa, Sacc. Syll. viii. n. 1500. 

Km sic. c. Ellis, M. Am. Fung. u. 1,40; Thihuen, Myc. Ilniv. 
n. 519 ; Rohm, Ascom. n. 010. 

On the underside of dead leaves of Magnolia ylauca. Lower 
Carolina (Curtis, mu 1194 & 1195); Wewfieid* N. J. (Bills, 
n. 2148). 

Erumpent, dot-like, hero and there surrounded by the cuticle, 
externally granulated, chestnut, within concave, white ; mouth 
flexuous (Berk, c} Curt.). 

Peziza Yectis, Berk . cf Broome , in Ann . Sf May. Nat. Hist 
Ser. III. vii. (1861) p, 449. 

Scattered or gregarious, superficial, minute, rarely exceeding 
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^ mm. across ; when young subglobose and closed, then becoming 
hemispherical; disc pallid or pale grey, externally blackish-brown, 
and furnished, especially at the margin, with rigid, dark brown 
hyphse 30-50 x 5-6 /u ; excipulum formed of slender, interwoven 
hyphse; asci clavate, apex somewhat narrowed, not blue with 
iodine, base stout, short, sometimes oblique, 60-65 x 8-9 /x ; 
spores 8, irregularly 2-seriate, hyaline, continuous at first, be¬ 
coming distinctly 3-septate at maturity, narrowly fusiform, ends 
acute, often slightly curved, 24-26 X 2'5-3 \x ; paraphyses 
slender, very slightly thickened upwards. 

Firottcea Vectis , Sacc. Syll. viii. n. 1605; Phillips, Brit. Disc, 
p. 284, pi. 8. f. 52. 

BcJdnella Vectis , Massee, Brit. Fung.-FI ora, iv. p. 301. 

On dead stem of Centaurea nigra . Eyde, I. of Wight (Bloxam, 
n. 344). 

The present species belongs to the genus JEchinella , established 
in Fungus-Flora, iv. p. 301. This genus is clearly separated 
from Firottcea by the septate spores, and from JErinella in not 
having lanceolate paraphyses. 

For some reason Phillips—in Brit. Discom. p. 24—placed 
this species in Saccardo’s genus Firottcea , which is characterized 
by having continuous spores. Phillips translates Saecardo’s 
generic character, and says “ sporidia continuous ” ; then, in the 
specific diagnosis of his only species, says “ sporidia 1-3-septate.” 
In the Sylloge, viii. n. 1605, Saccardo has retained the present 
species in his genus Firottcea , and copies the description given 
by Phillips ; but at the same time attempts to reconcile the 
anomaly of placing a species having septate spores in a genus 
characterized by continuous spores, as follows, “ sporidiia (spurie), 
1-3-septatis.” 

Peziza nitidula, Berk* Sf Broome , in Ann. $ Mag* Wat* 
Hist* Ser. II. vii. (1861) p. 182. (PI. 4. figs. 28, 29.) 

Scattered, stipitate, subglobose, and closed; then becoming 
cup-shaped, ofteu irregular and nearly plane, pale tan, rather 
firm, externally very delicately powdered with glistening meal, 
!~1 mm. broad and high; stem short, equal, coloured like the 
ascophore ; hypothecium and excipulum. minutely parenchy¬ 
matous ; cortical cells small, irregularly hexagonal, elongated in 
the direction from stem to margin, almost hyaline; asci small, 
narrowly cylindric-clavate ; apex slightly narrowed and not blue 

LINK. JOXTBN.—BOTANY, YOL. XXXV. I 
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with iodine, base short, stout, about 50 X 5-6 p ; spores 8 
irregularly 2-seriate, hyaline, smooth, continuous (permanently ?) 

straight or curved, narrowly fusiform ; ends acute, 7.11 X 2’5 /a 

paraphyses hyaline, slender, very slightly thickened at the tip. 
Hymenoscypha nitidula , Phillips, Brit. Disc. p. 142. 

Phialea nitidula , Sacc. Syll. viii. n. 1115. 

Jlelotium nitiduhm , Massee, Brit. Bung-171. iv. p, 263. 

On dead leaves of Aira empitosa . England. 

There are indications of the spores being 1-septato at maturity, 
but I am not certain on this point. Spores often curved or 
rather irregularly crooked. 

Peziza FUKFUBiPES, Berk. $ M. A. Curt, in herb . (PL 4. 

figs. 30, 81.) 

Usually in small, crowded clusters, rarely scattered, stipitate, 
dosed and piriform at first, then expanding until almost plane, 
but the extreme margin persistently raised, up to 1 min. across 
and 15 mm. high, entirely brown (when dry), glabrous, passing 
gradually into the stem, which is narrowed downwards and 
covered with very minute fascicles of hyphae, which give it a 
scurfy appearance; cortex formed of slender, septate, parallel 
hyphse which run from base to margin; asci cylindrical, apex 
rounded, not blue with iodine ; pedicel long, slender, about 110 
X 8 ft ; spores 8, 1-seriate, hyaline, smooth, globose or nearly so, 
5-6 ^ diameter, or 5-6 x 4 g; paraphyses slender, numerous, 
hyaline, not at all or very slightly thickened upwards. 

Phialea furfur ip es, Phillips, in Grevilloa, xix. (1801) p. 73; 
Sacc. Syll. x. n. 4500. 

On rotten wood. Venezuela. 

The spores appear to be perfectly globose when quite 
mature. 

Fezma Stbam'XNUM, Berk. § Broome , in Ann. 4* May. Nat. 
Jink ser. II. vii. (1851) p. 182. 

Crowded or scattered, sessile but attached by a central point, 
hemispherical, then expanding, the margin remaining slightly 
incurved, up to f mm. across, rather fleshy; disc pale yellow or 
■with a tinge of pink, externally glabrous but covered with crystals 
of oxalate of lime; excipulum parenchymatous, cells minute; 
cortex consisting of parallel rows of hyplue, which pass into 
short, obtuse, parallel rows of hairs at the margin ; asci narrowly 
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clavate, apex narrowed, not blue with iodine ; spores 8, irre¬ 
gularly 2-seriate, narrowly fusiform, straight or very slightly 
curved, smooth, hyaline, for a long time continuous, finally 
1-septate, 6-8 X 1*5 ji ; paraphyses slender, very slightly clavate 
hyaline. 

Mollisia stramimum , Phillips, Brit. Disc. p. 196 ; Massee, 
Brit. Eungus-Elora, iv. p. 215. 

Pseudohelotium stramineum , Sacc. Syll. n. 1247. 

Perfectly glabrous, hut having a pulverulent appearance? 
especially when dry. 1 followed Phillips in placing this species 
in the genus Mollisia in Fungus-Flora, iv. p. 215, but I now 
consider it to be a true Helotium. 

Peziza Archert, Perh. in IPook.f. PI. Tasm. ii. p. 274 (1860). 
(PL 5. fig. 21.) 

Scattered or gregarious, 8-8 mm. across, slightly concave, then 
often plano-convex and umbilieate, margin often undulate, 
glabrous, sessile but somewhat narrowed to a broadish point of 
attachment; disc deep crimson, outside whitish with just a tinge 
of rose-colour, margin somewdiat raised when dry ; asci nnrrowly 
cylindrical, apex rounded, not blue with iodine, 160 x 10 p, 8- 
spored ; spores 1-scriate, perfectly globose, smooth, hyaline, 8 p 
diaxn.; paraphyses filiform, apex curved. Hypothecium formed 
of small-celled parenchymatous tissue, the cells gradually be¬ 
coming larger towards the exterior. 

Barlcea ? Archeri, Sacc. Syll. x. n. 4478. 

On dead leaves, twigs, Ac., lying on the ground, also on the 
naked ground. Tasmania. Specimens since received at Kew 
from Tasmania, communicated by Bodway, n. 686, are identical 
with Berkeley’s type. 

Saccardo has placed the present species in the genus Barlcea 
with a query, but this position is quite correct; the tomentose 
exterior mentioned by Berkeley only refers to a white tomenfcum 
sometimes present at the point of attachment; the exterior of 
the aseophore is absolutely glabrous. 

Peziza ceratina, Berlc. in Hoolc.f. PI. Tasm . ii. p. 275 (1866). 

Phialea ceratina , Sacc. Syll. viii. n. 1102. 

On leaves of Eucalyptus . Tasmania (Archer). 

This species proves to be identical with Helotium virgultorum , 
Karsten. 


12 
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Peziba ■nirssrflKN'A, Berk* in Hook*f FI. Tam* ii. p. 275 (1800), 

Bldaleahyssogma^ Ssicc. Syll* viii. n. HOT 

On fallen branches. Tasmania {Archer). 

This species is identical with KeloUmn aurerni, Tors. 

Peztza (MoiiUSTA) ARUin>TNA.Ri;K, Berk. # M. A* Curt. Bpn. 
Disc. Bung* of V 1 States, in Bull* Buff* the. Mai. So. (1875) 
p. 297 ; Saco. Syll* viii. n. 1517. 

Scattered or gregarious, superficial, closed and subgloboso at; 
first, then becoming almost plane, margin entire, more or loss 
raised when dry, glabrous, mm. across ; disc pallid, externally 
pitch-brown; hypotheeiiun and excipulum formed of slender, 
interlaced by pine, wlrich gradually pass towards tho cortex: into 
rows of olive-brown cells, which increase in size as they approach 
the periphery and margin ; asci clavafce, apex narrowed, the 
minute apical pore blue with iodine, about 110x10/*; spores 
irregularly 2-seria.to, hyaline, fusiform, ends acuminate, 3-sep- 
tate, 30-40x5jtt; paraphyses numerous, filiform, tips not at all 
thickened. 

Byrenopeziza Arundinariee , Saee. Syll. viii. n. 1517. 

Ex sice* Bav. Bung. Carol, fase. iii. n. 38. 

On culms of Arundinaria* Carolina (Curtis ). 

The present species is a typical species of Belonidiiim , and 
will stand as B. Arum din ARtim Sacoardo’s genus Beloniim , to 
which the present technically belongs, cannot stand, the distinc¬ 
tions from Montague’s Belonidium being too flimsy, and not 
oven constant. The minute ascophores arc attached by a central 
point, and readily fall away at maturity, leaving a minute, dark, 
circular patch on the substratum caused by tho coloured hyplue. 
Belonidium pullum, Phil. & Keith, is closely allied to the present, 
differing in. the somewhat shorter spores having the ends acute, 
and not acuminate. 

Peziza (Molusia) m r r/r< > t?ht.u a n am a , Berk, if M * A . Curl , 
in Grevillea , iii. (1875) p. 158. 

Drum pent • clustered or solitary, rather fleshy; disc plane from 
the first, pallid or pale primrose-yellow; margin and externally 
blackish, glabrous, *5-1 mm. diameter j asci eylindric-elavate, 
subsessile, apex slightly narrowed and thickened, pore pale blue 
with iodine, 55-60x6^; spores 8, obliquely 1-soriate, hyaline, 
continuous, very narrowly elavate, 7-8x2 fi; paraphyses very 
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slender, not thickened at the apex; cortex very dense, formed of 
blackish hexagonal cells 14-16 jjl diameter, becoming smaller 
towards the margin. 

Mollisia miltopJithalama , Sace. Syll. viii. n. 1885. 

On dead branches of Cornus flavida . S. Carolina (Baveneh 
n. 2474). 

Berkeley says “ bymenium vermillion”; but in the fairly 
abundant type-material in the Kew Herbarium I find it as 
described above, and it is difficult to conceive that it could ever 
have been red. 

Peziza (Mollisia) qlivaceq-lutea, Berio, in Grevillea , iv. 
(1875) p. 159. (PJ. 5. figs. 19, 20.) 

Ascophore erumpent, then becoming quite superficial and 
attached "by a small point, remaining more or less concave, 
glabrous, externally blackish-olive; disc pale yellow, mm. 
across ; asci cylindric-clavate, apex slightly narrowed, pore blue 
with iodine, pedicel very short, 50-60 x7-S /i; spores 8, irregu¬ 
larly 2-seriate, continuous, hyaline, cylindric-fusiform, straight, 
14-17 X 3-3*5 p ; paraphyses filiform. 

Mollisia olivaceo-lutea , Sace. Syll. viii. n. 1373 (1889). 

On dead leaves. Lower Caroliua ( Bavenel , n. 1204), 

This is not a good Mollisia ; the cortex consists of sparsely 
septate, parallel hyphae of a dark colour radiating from base to 
margin, where they become paler; a structure agreeing with that 
of Bseudopcziza, in which genus the species should henceforth be 
placed. 

Peziza (Mollisia) exidiella, Berio. $f M. A. Curt . m 
Grevillea , iii. (1875) p. 158. (IT. 4. figs. 26, 27.) 

Gregarious, discoid, and with a very minutely raised margin 
when moist, thin, soft, and somewhat gelatinous ; when dry the 
margin is raised and wavy, and the substance rigid, about | mm. 
across; glabrous, disc yellow-rufous, becoming dingy purple- 
brown or blackish when dry ; hypotheeium and excipulnm 
minutely parenchymatous, cortical cells 5-8 jx diameter; a^ei 
narrowly clavate, apex narrowed, not blue with iodine, pedicel 
slender, about 45 x 6 \l ; spores 8, obliquely 1-seriate, continuous, 
hyaline,narrowly elliptic-oblong, 5-6 x 1*5 ju ; paraphyses slender, 
tips clavate, or in some instances scarcely thickened. 

Fezizella exidiella , Sacc. Syll. viii. n. 1200. 
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On brandies of Cornus Florida. Lower Carolina ( Varik , 
n. 2474). 

Gregarious, regular, yellow-rufous {Berk, $ M. A. Curt,). 

The present species is a typical Orhilia , and will stand as 

0. EXDDT'ELLA. 

Peziza (Mollis r a) exist fq in formis, Berk. Sf AL A . Curt. in 
Gremllea, iii. (1875) p. 15S. (PI. 4. figs. 20, 21.) 

Gregarious, subglobose and closed at first;, soon becoming 
almost or quite plane, attached by a central point, and springing 
from a blackish patch of mycelium not; more effused titan the 
diameter of the aseophore; externally pitch-brown, disc pallid, 
about | mm. across; hypotlieoium and oxcipulum formed of 
interwoven hyph so, which pass into dark-brown cortical cells, and 
run out at the margin into 1-2-soptate, brown, obtuse, parallel, 
byplue, 40-00 p, long, and forming a dense fringe ; asci narrowly 
elavate, tapering below into a slender pedicel, apex narrowed, 
pore blue with iodine, about 130 X12 p ; spores 8, irregularly 2- 
seriate, hyaline, narrowly elliptical, ends tapering, 3-septate, 
28-31x4-5//; paraphyses numerous, filiform, very slightly 
thickened at the tips, 

Belonium ? eustegiceforme , Sacc. Syll. viii. n. 2012. 

Fvsicc. Rav. Rung. Atner. n. 310; Ellis, N. Amer. ,Fung, n. 008. 

On culms of Arundinaria macrosperma. Lower Carolina 
(Curtis , n. 1023). 

PiszrzA (Molltsia) alligata, Berk, cf Broome , in Journ . Linn. 
SoC'i Boh. xiv. (1875) p. lt)7. (PL 4. fig, 25.) 

Gregarious or crowded, sessile and attached by a broad base, 
at first globose and closed, gradually expanding until plane, often, 
irregular when crowded, rather Husky, honey-colour, quite 
glabrous, up to 1*5 mm. across; entirely parenchymatous, cells 
small; asci cylindrical, apex rounded, not blue with iodine, 
narrowed rather abruptly into a short, slender pedicel, about 110 
X 9-10 p ; spores 8, obliquely 1-seriate, hyaline, smooth ellip¬ 
tical, ends obtuse, often 2-guttulate, 10-18 x 0 7//,; paraphyses 
slender, often curved, but not thickened at the apex. 

Pseudohelotium aUigatum , Saec. Syll. viii. tl 1258. 

On dead leaves. Peradeniya, Ceylon ( Thmites , n. 112.) 

Sometimes the aseophore is surrounded by a whitish, narrow 
zone of mycelium, which springs from the basal cortical cells; 
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at other times this structure is entirely absent. Externally and 
the margin quite glabrous, the whitish pulverulent external 
appearance noted by Berkeley being due to the collapse of the 
external cells during drying. The fungus is a true Moll kin , and 
will stand as Mollisia alligata. 

Peziza (Mollisia) peeistomialis, Berk, Sf Broome, in Ann. Sf 
Mag. Mat Hist Ser. II. xviii. (1856) p. 126, pi. 5. fig. 32. 

Ascophore subcylindrical, base somewhat narrowed, solid, 
glabrous except the margin, which is surrounded by 10-TS, 
spreading, white, acuminate teeth, each consisting of a fascicle 
of slender hyphen; 25-35 g long, by 8-10 g broad at the base, 
whitish; disc plane, about | mm. high, and not quite so much 
across ; hypothecium and excipulum composed of aseptate, 
hyaline hyplre very intricately interwoven; the cortex is similar, 
and the hyptue run out to form the marginal teeth ; asci broadly 
clavate or fusoicl, widest portion sometimes above, sometimes 
below the middle, apex narrowed, base stout, about 85-90 x 
12 /j ,; spores obliquely 2-seriate, smooth, hyaline, narrowly 
elliptical or sometimes almost cylindrical, ends rather acute, 
straight or very slightly curved, at first multiguttulate, then 
distinctly 3-septate, 30-35 X 5 p ; paraphyses absent. 

Mollisia peristomialis, Phillips, Brit. Disc. p. 201, pi. 6. f. 37. 

Qg a ih ic id a per istom ial is , Sacc. Syll. viii. n. 1281; Massee, Brit. 
Eung.-El. iv. p. 273 {peristomalis). 

On dead bark of holly. England. 

A most exquisite object under a moderate magnifier, resembling 
some Actinia in miniature {Berk. <Sf Broome). 

Gregarious, subglobose, and closed at first, then becoming 
elongate and more or less cylindrical, the base often slightly 
narrowed, but constantly sessile, apex truncate; disc not 
depressed, surrounded by acute, spreading teeth like the peri¬ 
stome of a moss. Allied to the genus Belonidium in the 3- 
septate spores, but the sum of characters point to the genus 
CgatJiicula. 

Peziza (Mollisia) APiCALis,i?tfr/r. Sf Broome , in Bourn. Linn. 
Soc.i Bot. xiv. (1875) p. 106. (PI. 4. figs. 23-24.) 

Solitary, or usually in clusters of 2-4, sessile, subglobose and 
closed when young, then cup-shaped, often irregular from lateral 
pressure, mm. across, pale orange ; externally very minutely 
pulverulent, due to the free ends of the parallel rows of hyphse 
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forming the cortex; asci narrowly clavatc, pedicel Blender, 70- 
80 x 8 ft, apex slightly narrowed, not "blue with iodine ; spores 8, 
1 -seriate, hyaline, smooth, globose, 8*5-1 /* diameter; paraphyses 
liliform, septate, not thickened at the tips. 

Growing in the axils of the leaves at the tips of the shoots of 
Macro mitfimi sulcatum , Brid. Ceylon ( Thumites , n. 1210). 

The present distinct species will in future be known as Molij- 
SXELLA ABICAL1S. 

Pkziza (Mollisia) AjsrnROPOGOiiriB, Berk. cf 2L A . Curt, in 
Orevillea , iii. (1875) p, 158. (PI. 4. fig. 19.) 

Scattered or gregarious, at first subgiobose and closed, gradu¬ 
ally expanding until quite plane, attached by a central point; 
externally blackish, glabrous; disc yellowish-bay, h-| mm, across; 
hypothec]urn and excipulum formed of delicate, interwoven 
hypliao, running out into a dark-coloured cortex of parallel cells ; 
asci clavate, apex rounded, pore blue with iodine, narrowed 
below into a slender pedicel, wall rather thick, about 1.00 x 15 p 
spores 8, obliquely 2-scriate, hyaline, narrowly elliptical, ends 
narrowed, 3-septate, straight or sometimes very slightly curved, 
19-20 x 5-6 u ; paraphyses slender, septate, often more or less 
branched, very slightly or not at all thickened at the tips. 

JBeloniim Andropogonis , Sacc. By 11. viii. n. 2035. 

On dead culms of Andropogon . Lower Carolina (Curtis, 
n. 5045). 

This species is supposed to be represented in the following 
exsiccati:—Ellis, hF. Amer. Eung. u. 61. ; KabcnIn-Winter, 
Pung. Ear. 8169; Eehm, Ascom. n. 609. The specimens are 
all of American origin, and furnished by Mr. J, B, Ellis ; and, 
furthermore, so far as I can ascertain by careful examination, 
show no trace of a Discomycete of any kind, but all agree in 
having an apparently undesenbed species of SdizolJtgrMt —a 
mistake which 1 leave to one or other of the parties concerned to 
rectify. 

Peziza (Mollisia) ebacta, Berk. Sf M . A . Curl, in Orevillea , 
iii. (1875) p. 158. (PL 5. tigs. 22-24.) 

Erumpent, scattered, gregarious, or sometimes crowded and 
forming short lines, about *5 mm. when quite expanded, at first 
globose and furnished with a minute pore, externally glabrous, 
blackish-olive, disc grey; asci cylindrical, apex narrowed, pore 
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"blue with iodine, 60-70x7 g; spores irregularly 2-seriate, 
hyaline, smooth, very narrowly clavate, 9-12x2-3 ja ; para- 
pbyses very slender, tips scarcely thickened ; hypothecium and 
excipulum consisting of densely interwoven hyphse, running out 
into a parenchymatous cortex of brown polygonal cells 9-12 p 
diam. 

Byrenopeziza fracta, Sacc. Sylh viii. n. 1467. 

On dead stems of Hydrangea vulgaris. Virginia ( Ravenel , 
n. 3332). 

This species is a typical Pseudopeziza , and will stand as 
P. EBACTA. 

It is just possible that the spores may become septate at 
maturity: there are apparent indications of a median septum, 
but fresh material is necessary to determine the point with 
certainty. 

Peziza (Hymekoscypha) vibibi-atba, Berk. Sf If. A. Curt . in 
Journ. Linn. Soc ., Bot. x. (1809) p. 369. (PL 4. figs. 33, 34.) 

Soon expanded, discoid, often more or less wavy; substance 
thin, sessile; disc blackish-green with a tinge of purple, outside 
similarly coloured and minutely scabrid, up to 8 mm. diameter; 
excipulum composed entirely of very thin, densely-interlaced 
hypliiB; asci narrowly cylindrical, apex rounded, base slender 
and often bent, about 60 x 7 p ; spores 8, 1-seriate, narrowly 
elliptic-oblong, continuous, smooth, often 2-guttulate, slightly 
tinted with brown, 5-6 x 2-2*5 g; paraphyses numerous, 
rather stout, cylindrical, septate, agglutinated together at the 
swollen, coloured tips. 

Pezieula viridi-atra, Saec. Syll. viii. n. 1808. 

On rotten wood. Cuba ( Wright , n. 369). 

When dry the substance is rigid; the colour blackish purple, 
which instantly dissolves when treated with dilute potassium 
hydrate, giving a purple solution. The present species is a 
typical Chlorosplenium and hence must stand as C. viribi-atbtjm 
(B erk. & M. A. Curt.). Probably Berkeley noticed this affinity 
when he remarked a not staining the wood.” 

Peziza (Hymekoscypha) letjcopsis, Berk. Sf M. A. Curt, in 
Journ . Linn. Soc., Bot. x. (1869) p. 368. (PL 4. figs. 3, 4.) 

Scattered or gregarious, stipitate, closed at first, then expand¬ 
ing until plane and the margin often wavy and drooping* 
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substance thin, rather tough and flexible, glabrous; disc pallid 
lilac or pule flash-colour, externally slightly paler, 4-7 mm. 
diameter; stem almost equal, slender, glabrous, blaekisu, 
3-4 nun, long ; substance composed entirely of thin, hyaline, 
closely-interwoven liyplue; asei narrowly eylimlrie-clavate, apex 
rounded, 50x4-5p; spores 8, obliquely 1-seriate, hyaline, con¬ 
tinuous, smooth, narrowly subeylindrical, often slightly curved, 
5-0 x 1*5-2 p; paraphyses very slender, not thickened at the 
tips. 

Phialea leucopsis , Sacc. Hvll. viii. n. TOOL 

On rotten wood. Cuba ( Wright, n. 372). 

Peziza xrx.A.itircojiA, Berk, in herb . (PI. 5, figs. 28 31.') 

Aseophores in groups of 4-10 springing from a common base; 
substance tough, formed of interwoven hyplwq pale brown (when 
dry), glabrous, 0*5 mm. diameter. Asei narrowly cylindrical, 
octosporous, lOOxGju; spores elliptical, smooth, hyaline, 2-guttu- 
late, obliquely 1-seriate, Ox4-4*5 fi; paraphyses 'filiform. 

Growing in clusters on the ascigerous portion of some Xj/taria . 
Venezuela. 

The present species, which does not appear to have been 
described by Berkeley, will stand as Cenaxgium xylariiowa 
(B erk.). 

Helotium croclnum, Berk. $ M. A . Curt, in' Jour n . Linn . 
Soc., BoL x. (1800) p, 300; Mace. 8ylL viii. m 000 (1880). 

Gregarious or crowded, at first obeonie, the disc gradually 
expanding, but the margin remaining for a long time more or 
loss incurved, narrowed below into a very short, stout, stcm-liko 
base, quite glabrous, everywhere saffron-yellow, 1-1*5 mm. across. 
Asei subeylindrical, slightly narrowed at the burnt* apex not blue 
with iodine, 110x10//; spores 8,1-soriato or sometimes inclined 
to bo 2-soriato upwards, cv 1 indric-fusiform, often slightly curved, 
hyaline, becoming distinctly 1-sept ato, and sometimes slightly 
constricted at the septum, 18-21 x 4-5 p; [larapliysts linear, 
sometimes branched. Hypothecium and excipulum composed of 
slender, interwoven hyphm; cortox not differentiated. 

On dead twigs. Cuba ( Wright, n, 374). 

I have received the same species from Mr. A. P. Morgan, 
collected at Preston, Ohio; growing on Quercm . 
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* Platt or aph a. biyeea, Berk, Broome , z# Journ. Linn . 

IiW, xiv. (1875) p. 109. 

Gregarious or scattered,immersed, covered at first by a white, 
mealy veil, which is finally ruptured, forming an irregular margin 
which is erect or incurved, whereas an external margin, formed 
of the ruptured epidermis of the host plant, is usually revolute; 
disc brownish, often with a layer of bloom giving it a glaucous 
appearance ; up to 1 mm. across, circular or irregular in outline ; 
asci eylindric-clavate, apex rounded, not tinged blue with iodine, 
80-85 X10-12 fi ; spores 8, irregularly 2-seriate, narrowly 
elliptical, or often slightly widest above the middle and inelitud 
to become clavate, at first hyaline, becoming pale brown at 
maturity, 5-7-septate ; septa thick, 18-20 x 6-7 y ; paraphyses 
slender, septate, very slightly or frequently not at all thickened 
at the apex. 

Cryptodiscus bivelus , Saec. Svll. viii. n. 2767. 

On bark. Ceylon ( Thwaites , n. 634). 

The ascophores are very frequently grouped in clusters of 2-4 
individuals. 

Platygrapha astkoidea, Berk, df Broome , in Journ. Linn . 
Soc., Bot. xiv. (1875) p. 109. (PI. 5. figs. 5, 6.) 

Ascophores gregarious, immersed, covered at first by a white 
mealy vii], which is at length ruptured and forms an irregularly 
torn margin, formed of two layers ; disc reddish-brown, 1-2*5 mm. 
across; asci cylindric-clavate, apex rounded aud somewhat 
thickened, not tinged blue with iodine, narrowed rather abruptly 
into a short, slender pedicel, about 70-75x10-12^; spores 
irregularly 2-seriate, narrowly elliptical, ends narrowed, smooth, 
hyaline at first, becoming pale brown at maturity, 3-5-septatc, 
15-17 x 5-6 fx ; paraphyses slender, septate, not thickened at the 
apex, but sometimes bearing short branehlets. 

Cryptodisais astroideus , Sacc. Syll. viii. n. 2766. 

Blaiggrapha albo-rufa , Berk. & Broome, Journ. Linn. Soc., 
Bot. xiv. (1875) p. 110. 

Cryptodiscus albo-rvfus , Sacc. Syll. viii. n. 2765. 

On bark, Peradeniya, Ceylon {Thwaites , mi. 69 & 629). 

Distinguished from Platygrapha subreticulata , Berk. & Broome, 
by the longer spores which finally become 5-septate. The margin 
consists of two membranes : the outer, curving outwards, consists 
of the ruptured epidermis of the host, which is white on its inner 
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surface owing to a thin layer o£ the veil of the fungus adhering 
to it; the inner membrane consists of the veil proper, and stands 
erect or curves inwards over the border of the disc, No trace of 
gonidia present. 

Platygraimta stictotjdes, Leighton , IJc'hms of Ceylon , in 
Trans. Linn. Soc . xxvii. (1870) p. 180, pi. 37. f. 37. (PI. 5. 
tigs. 1-4.) 

Ascophores gregarious, scattered or more frequently arranged 
in irregular little groups, immersed in the .matrix, at first covered 
by a snow-white veil, which eventually ruptures and forms an 
irregularly torn persistent margin ; circular, elongated, or more 
or less wavy, *5-2 min. across; disc dark grey (when dry); asci 
cylindrical, apex rounded and not at all blue with iodine, base 
slenderly stipitate, 90-100 x S/.r, spores 8, obliquely 1-seriate, 
elliptic-oblong, ends obtuse, smooth, 3-seplate, septa thick, at 
first hyaline then tinged brown, the contents tinged green, 
12-14 x Gju; paraphy sos very slender, delicately septate, some¬ 
times with a short branch near the apex which is not thickened. 

Platygrapha suhreticulata , Berk. & .Broome, in Jo urn. Linn. 
Soc., Bot. xiv. (1S75) p. 109. 

Cryptodiscus subreticulatus , Saec. Syll. viii. n. 2704. 

On bark. Ceylon; tropical forests south of the island 
( Thwaites , nn. G28 & 630). 

Leighton considered the present species to be a lichen, but 
there are no gonidia, and iodine does not produce a trace of blue 
coloration on the asci or other livmenial elements. Leighton’s 
typo has been examined in the Leighton Lichen herbarium 
which is located at Kow. The groups of apotheeia are sometimes 
arranged in an irregularly reticulate manner, hence Berkeley's 
specific name. 

Platygeapita MAGNincA, Berk. $ Broome , m Journ . Linn* 
Sod., Bot. xiv. (1875) p. 110, pi. 5. f. 26. (PI. 5. figs. 7-9.) 

Scattered or gregarious, immersed in the matrix, and eventu¬ 
ally surrounded by an irregular, rigid, raised margin, formed by 
the tom and upraised epidermis of the host plant; disc at first 
covered with a thin veil, becoming naked, piano, deep orange 
colour, 1*5-3 mm. across, circular in outline; hypothec!urn 
yellowish-brown ; asci very large, clavate, apex slightly narrowed 
and having the wall thickened, not blue with iodine, narrowed 
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“below into a somewhat slender pedicel, about 400x80 /i; spores 
8, irregularly 2-seriate, hyaline, smooth, narrowly elliptic- 
fusiform, usually slightly curved, closely multiseptate (27-31), 
at length breaking up at the septa into thin discs, 110-140 x 
11—12yu; paraphyses very slender, septate, very slightly thickened 
at the tip. 

Platysticta magnified, Cooke, in Grevillea, xvii. (1889) p. 95. 

Lichenopsis magnified , Sacc. Sylh viii. n. 2862. 

On sticks. Ceylon; tropical forests south of the island 
(Thwaites, n. 624). 

This species is described in a footnote, and is not n. 973 of 
“The Fungi of Ceylon,” as stated by Saecardo, Syll. viii. p. 697. 

This fungus cannot possibly remain in Lichenopsis as placed 
by Saecardo; and as it is not Platygrapha according to 
Montague’s view of that genus, it should in future stand as 
Platysticta maonipica, Cooke. 

Pat ell a Ri a livida, Berlc . Sf Broome , in Ann. Mag. Nat . 
Hist. Ser. II. xiii. (1854) p. 466. 

Gregarious or confluent, hemispherical, then almost plane, 
slightly narrowed to a very short stem-like base, or almost 
sessile but attached by a central point only, up to 1 mm. across ; 
disc yellowish-olive, with a buff tinge when dry, margin and 
externally pale, very minutely scurfy ; excipuluiu densely paren¬ 
chymatous ; asci narrowly clavate, apex narrowed, attenuated 
below into a slender longish pedicel, thick-walled, 8-spored; 
spores irregularly 2-seriate above, elliptic-oblong, ends obtuse, 
smooth, hyaline, at first 4-guttuIate then 8-septate, straight or 
very slightly curved, 24-30 X 5-6 y ; paraphyses numerous, 
slender, somewhat irregularly curved, often .with short branch- 
lets, in other instances all simple and equal. 

JDermatea livida, Phillips, Brit. Disc. 340; Eehm, Krypt.- 
Flora, Disc. 256. 

Burella livida , Sacc. Syll. viii. n. 3260. 

JDermatella livida , Sacc. Syll. viii. n. 2027. 

Lecanidion lividum , Lambotte, FI. Myc. Belg. 274. 

Patellaria constipata, Cooke, llandb. n. 2176. 

Exsicc. Cooke, Fung. Brit. n. 578 ; id. op. cit. ed. II. n. 193; 
Bebm, Ascom, n. 462 (forma tetraspora ). 

On pine-bark. Britain, Germany, Belgium. 

According to Minks the spores eventually become 8-septate. 
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Pat ell aria sphjbrospora, Berk. 4* Af. N. Cart . in Cooke's 
Syn . Disc. Z7.$., m Bull. Soc. Nat. Sci. Buff. iii. (1875) p. 26 
(name only) ; Phillips, in Grevillea, xviii. (1890) p. 85. 

Scattered or crowded, applauate, in distinctly roarginate, thin, 
circular or slightly elongated, 1-2 inm. across, black; excipulum 
formed of interwoven kyphse of a dingy olive-brown colour; asci 
cylindrie-clavate, apex rounded, not blue with iodine, base 
narrowed; spores X-seriate, or sometimes inclined to become 
2-sfriate near the apex of the ascus, typically broadly elliptical, 
ends obtuse, smooth, clear brown, continuous, sometimes 1-gut- 
tulate, 9-12 x 7-8 p ; paraphyses numerous, filiform, septate. 

Lagerheima sphcerospora , Sacc. Sy 11. x. n. 4671; Masses, Brit. 
Fungus-Flora, iv. p. 97, ff. 51-54, p. 91. 

On rotten wood. 1ST. Carolina, XJ.S.A. ( [Curtis , n. 4460) ; 
New Forest, England (Miss E. Taylor). 

In many asci the spores are all similar in form as described 
above; in others some of the spores are normal, others globose, 
angularly globose, or piriform. 

Patellarxa clavispora, Berk . 4' Broome , in Ann. 4 • May. 
Nat . Hist. Ser. II. xiii. p. 464 (1854); Phillips , Brit. Disc. 
p. 366, pi 11. f. 70; Massee , Brit. Fungus-Flora , iv. p. 102, 
ff. 15-20, p. 91. 

Gregarious, bursting through the bark when present, at first 
subglobose, then expanding and becoming marginate, rather 
fleshy, contracting and slightly concave when dry, pitch-brown 
glabrous, 1-1*5 mm. across; excipulum consisting of interwoven 
bypbse which become clavate, septate, brown, and arranged more 
or less parallel at the surface and margin; asci clavate, apex 
narrowed, S-spored; spores biseriate upwards, 1-seriate below, 
narrowly clavate, apex rounded; base tapering and acute, straight, 
or very slightly bent, hyaline, or with a tinge of green, 3-5-sep- 
txte, with an indication of constriction at the septa when mature, 
30-36 x 5-6 p ; paraphyses numerous, slender, tips clavate and 
irregularly nodulose, septate, brown, adhering, sometimes 
branched. 

JDurella clavispora , Sacc. Syll. viii. n. 3257. 

On branches of privet, ash, &c. Britain. 

Readily distinguished by the clavate, septate spores, and 
paraphyses with brown thickened tips. 
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Patellaria stygia, Berk. § M. A. Curt, in Grevilleci , vol. iv. 

(1 875.) p. 2. (PL 4. figs. 15-17.) 

Gregarious, or sometimes crowded, orbicular, plane, marginate, 
attached by a central point, margin free, glabrous, black, about 
1 mm. across; hypothecium dark-coloured, parenchymatous, 
running out at the surface and margin into large hexagonal cells, 
15-20 x 8-12 g, arranged in rows, external cells almost globose, 
dark; asci cylindric-clavate, apex slightly narrowed and thick- 
walled, apex alone blue with iodine, 50 X 6-7 g ; spores 8, irregu¬ 
larly 2-seriate, cylindrical, ends very slightly narrovved, 1-septate, 
brown, often very slightly curved, 15-16 x 4 g ; paraphyses very 
slender, septate, tips thickened, brown, agglutinated together. 

Bat ell a stygia, Sacc. Syll. viii. n. 8215. 

On wood. New 7 Jersey; Lower Carolina; Boston (Sprague, 
n. 6234). 

This species will stand as Karschia stygia, distinguished by 
the narrow cylindrical spores and the large cortical cells of the 
ascophore. 

Patellaria Bloxami, Berk . in kerb .; Phillips , Brit. Disc. 

p. 331. (PL 4. figs. 13-14.) 

Gregarious, sessile, fixed by a central point, applanate, 
glabrous, at first with a slightly upraised margin, then plane or 
slightly convex, black, about § mm. across ; excipulum minutely 
parenchymatous, blackish-olive, cells becoming arranged in rows 
and almost quadrate towards the exterior and margin; asci 
cylindrie-clavate, not much narrow T ed at the base, apex slightly 
narrowed and thick-walled, everywhere deep, clear blue with 
iodine, 50-60 X 7-8 g; spores 8, irregularly 2-seriate, elliptical 
or fusoid, 1-septate, brown, 10-15 X 5-7 g ; paraphyses very 
slender, septate, tips thickened, brown, more or less agglutinated 
together. 

Karschia Bloxami, Sacc. Syll. viii. n. 3208. 

On rotten wood. England ( Bloocam ). 

Allied to Karschia lignyota , but readily distinguished by 
having the two cells of the spore of equal size. 

Patellaria at a, Berk, in herb . (Pl. 4. figs. 11, 12.) 
Superficial, attached by a central point, expanded and slightly 
concave; substance thin, glabrous, blackish brown (when dry), 
1-5 mm. across, irregularly contracted when dry; hypothecium 
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and excipulum composed of rather stout, hyaline, interwoven 
hyphse, which pass into a dark-coloured small-celled parenchy¬ 
matous cortex; asci clavate, apex narrowed, not blue with iodine, 
about 160 X 16-17 g; spores 8, irregularly 2-seriate, hyaline, 
narrowly elliptic-fusiform, at first multiguttulate, then 7-9-sep- 
tate, very slightly curved, 50 X 60 g; paraphyses numerous, very 
slender, tips not thickened. 

On small branches. Pangeronga, Java ( Kurz , n. 381). 

A very fine species, which will now stand as Dtjrella lata. 

Patellaeia tasataeica, Berk, in Hook./. FI, Tasm . ii. p. 276 
(I860). (PI. 4. fig. 18.) 

Gregarious, minute, applanate, at first slightly concave, then 
plane, glabrous; disc bay, often with a tinge of olive-green, 
finally entirely blackish,up to | mm. across; hypotheeium dark, 
cortex parenchymatous, cells small, olive-brown; asci narrowly 
cylindric-clavate, apex slightly narrowed, about 100 X 7-8 g ; 
spores 8, 1-seriate, and inclined to become 2-seriate, hyaline, 
continuous, narrowly cylindrical, ends entirely narrow T ed, often 
a little bent, 14-16 x 3*5-4 g ; paraphyses numerous, slender, 
septate, not thickened upwards. 

Batinella tasmanica , Sacc. Syll. viii. n. 3162. 

On dead wood. Tasmania (Archer). 

Patellaeia aueeg-coccihea, Berlc. fy M. A. Curt. MS. in 
herb. (PI. 4. figs. 5-7.) 

Gregarious, sessile, attached by a narrowed base, subglobose 
and closed when young, then expanded, but the golden-yellow 
fringed margin still incurved; disc pallid, externally blackish- 
brown, glabrous, about ^ mm. across, closed, and often laterally 
compressed when dry ; hypotheeium and excipulum formed of 
slender interwoven hyphse, these run out into a reddish-brown, 
small-celled, parenchymatous cortex, which changes at the 
margin into a thick-set golden-yellow fringe formed of straight, 
rather closely septate smooth hairs, 80-150 g long and 5-8 g 
thick at the base, and slightly tapering towards the apex; asci 
cylindric-clavate, apex slightly tapering, apical pore blue with 
iodine, 75-80 X 7 fx ; spores 8, irregularly 2-seriate, straight, 
hyaline, narrowly fusiform, 1-septate, 23-25x3*5 g* ; paraphyses 
slender, septate, tips not thickened. 

On dead culms of Androjgogon scojparius , lying on the ground. 
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S. # Carolina (no collector’s name); Newfield, ST. Jersey, TT.S.A. 
(Ellis). 

The colours given above are from the dried plant, and may in 
all probability require modification when described from living 
material. The fungus evidently belongs to Saccardo’s genus 
Helotiella , and will stand as Helotxella aueeo-coccinea. 

Patellaria lurida, Berk . Sf M. A. Curt, in herb. (PL 4. 
figs. 8-10.) 

Gregarious or crowded, sometimes confluent, erumpent; disc 
plane, often slightly wrinkled, dingy grey then blackish, persist¬ 
ently surrounded by the raised and tom epidermis, circular or 
somewhat irregular, up to \ mm. across ; hypothecium and 
excipulum formed of very slender, interwoven hyphse, which 
pass into a dark-coloured, indistinctly parenchymatous cortex; 
asci clavate, gradually tapering downwards into a long, slender 
pedicel, apex rounded, not at all blue with iodine, 110-120 x 15/*; 
spores 8, irregularly 2-seriate, hyaline, continuous, narrowly 
elliptic-oblong, ends obtnse, straight or very slightly curved, 
14-16 x4<fi; paraphyses slender, not thickened upwards. 

On young branches of Acer rubrmu Pennsylvania, XJ.S.A. 
(n. 3815). 

Not previously described, so far as I am aware, although the 
herbarium material is in excellent condition. The specimens 
are marked Cenangium ” by Curtis, but the species must stand 
as Patinella lurida. 

Patellae rA recisa, Berk. Sf M. A. Curt . in Cooke's Sgn. 
Disc . U.S., pt. ii., in Bull. Soc. Nat. Sci. Buff. iii. p. 21 (1875). 

This species proves to be identical with Vihrissea Ghiernisaci, 
Crouan. 

On small branches. New England (Frost); Boston ( Murray r 
n. 6231). 

Patellaria congregata, Berk. 4“ M. A. Curt. MS. in herb. 
Berk. 

On oak. Pennsylvania ( Miehener , n. 4308). 

This species is a synonym of Bur ell a compressa , Tub The 
name may possibly be published somewhere, although I have not 
hitherto found it. 

Cenangium concinnum, Berk. § M. A. Curt, in Qrevillea , iv, 
(1875) p. 5. (PI. 4. figs. 35, 36.) 

Gregarious, sessile, glabrous, substance rather thick and firm, 

LINN. JOUKN.—BOTANY, YOL. XXXY. JE 
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at first closed, then gradually expanding until saucer-shaped, 
finally plane, or even very slightly convex, usually with the 
extreme margin upturned, up to 2 mm. across; disc blackish, 
externally paler, and with the margin irregularly raised when 
dry; substance entirely composed of rather stout, interwoven 
hyphse, which become thickened, brown, and arranged in a 
parallel series at the margin ; asei elavate, apex rounded, pore 
blue with iodine, wall rather thick, about 110 x 11-12 p; spores 
8, irregularly 2-seriate towards the apex of the ascus, obliquely 
1-seriate below, hyaline, smooth, elliptic-fusiform, ends acute, 
8-septate, 19-22 x 6-7 n ; paraphyses very numerous, filiform, 
more or less agglutinated together at the tips, which are not at 
all thickened. 

Scleroderris concinna , Sacc. Syll. viii. n. 2460. 

Eocsicc. Bavenel, Pungi Amer. exs. n. 813. 

On small branches of Quercus falcata and Laurus Benzoin : 
Lower Carolina ( Curtis , nn. 2295, 3828, 6172); South Carolina 
(Bavenel , n. 2358, “ on oak twigs ”). On Laurus Sassafras : 
Alabama ( Peters , n. 5238). 

Tympanis ehabdospoba, BerJc . & M. A . Curt, in Orevillea , iv. 
(1875) p. 3. 

Godronia rJidbdospora , Sacc. Syll. viii. n. 2487. 

On hark of Acer . New England {Sprague, n. 5831). 

This species proves, on examination, to be synonymous with 
Tympanis eonspersa , Pries, as defined in Brit. Pung.-Pl. iv. 128, 
from specimens sent by Pries to Berkeley, which also agree 
with Pries’ Scler. Suec. nn. 12 & 171. The drawing accom¬ 
panying the specimen called Tympanis rhabdospora in Berkeley’s 
herbarium shows that the numerous minute spores in the ascus 
were mistaken for granular protoplasm, and that the slender 
paraphyses were, in turn, mistaken for filiform spores. 

Tympanis gyeosa, BerJc. $ M. A. Curt, in Orevillea , iv. 
(1875) p. 3 ; Sacc. Syll. viii. n. 2403. (PL 4. figs. 37, 38.) 

Densely crowded in small groups of 6-12 individuals, slightly 
concave and irregular from mutual pressure when moist, laterally 
compressed and completely concealing the disc when dry, 
brownish-black, glabrous, sessile, 1-2 mm. across; substance 
formed of rather stout, interwoven hyphae which are deep brown 
in colour at the cortex; asci elavate, apex rounded, and not at 
all blue with iodine, wall thick especially upwards, 70-80 X 12 p; 
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spores 8, irregularly 2-seriate upwards, 1-seriate below, elliptical, 
ends rather acute, 3-septate, second cell from the apex often 
slightly larger than the remainder, smooth, pale brown, 16-19 x 
7-8 fj .; paraphyses numerous, septate, rather stout, often 
branched, agglutinated together at the scarcely thickened tips 
by a brown substance. 

On bark, Virginian Mountains ( Curtis , n. 3338); on apple- 
tree bark, New England ( Bussell , n. 5940), 

The present species is a typical Scleroclerris , and must take 
the name Scleroderris uyrosa. Remarkable for the ascophores 
becoming laterally compressed until the opposite sides meet, 
thus completely concealing the disc, and looking exactly like 
some Systerium . In this condition the ascophore is either 
straight or more or less curved. 

Phacidittm pluribens, Berk . Sf M. A . Curt, in Journ. Linn. 
Soc., Bot. x. (1869) p. 371. (PL 5. fig. 16.) 

Ascophores gregarious on large discoloured spots, which are 
not bounded by a darker margin; disc circular, somewhat 
convex, blackish, eventually rupturing the epidermis into a 
variable number of acute teeth (usually 4-7), about 1 mm. 
diameter; asci cylindrical, apex rounded, not blue with iodine, 
with a short, slender, and usually oblique pedicel, about 95- 
100x9 /x; spores 8, filiform, nearly as long as the ascus, 
arranged in a parallel fascicle; paraphyses slender, only very 
slightly or not at all thickened at the tip. 

Coccomyces pluridens, Saec. Syll. viii. n. 3062 (1889). 

On the leaves of Clusia parasitica. Cuba (Wriqht, nn. 531. 
532, 533). 

The specimen in the Kew copy of Wright’s Eungi Cubenses, 
n. 713. which is called Phacidium pluridens, Berk., is something 
quite different to that species. 

Phacidixtm elegiacs, Berk. Sf M. A . Curt . in Crevillea , iv. 
(1875) p. 7. (PL 5. figs. 12, 13.) 

Scattered, black, subcircular, hypothecium thin, epitheeium 
adnate to the epidermis, which splits at maturity into usually 
three acute teeth; disc dingy, not at all erumpent, 0*5-1 mm. 
diam.; asci broadly subcylindrical, almost or quite sessile, wall 
thick, toot blue with iodine, 85-95 x 15-18 p ; spores 8, hyaline, 
irregularly hi seriate, elliptical or subclavate, at first 5-7-septate, 
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then muriform, 20-24x7-9 /i; paraphyses slender, apex slightly 
incrassated. 

Dot Mora elegans , Saec. Syll. viii. n. 3151 (1889). 

JEscsice. Bav. Fung. Caro!, n. 51 (on Pinus Taeda ). 

On sheaths of living pine trees. Lower Carolina ( Ravenel » 
n. 3678). 

This species belongs to the genus Tridens ; differing from 
Phacidium in the muriform spores, and from Dothiora , in which 
it is placed by Saccardo, in not being erumpent. 

The species will stand as Tridens elegans. 

Phacidium limit atum, Berk. Sf M. A. Curt, in Journ. Linn . 
Soc., Dot. x. (1869) p. 371. (PL 5. figs. 14,15.) 

Ascophores gregarious, seated on pale spots which are bounded 
by a thin black line, up to 1 mm. across, epidermis usually split¬ 
ting into three acute teeth; disc plane, pallid; asci narrowly 
cylindrical, apex rounded, not blue with iodine, pedicel suddenly 
narrowed, usually oblique, 100-110x8 p; spores hyaline, fili¬ 
form, multi-septate, nearly as long as the ascus, arranged in a 
parallel fascicle; paraphyses slender, septate. 

Coccomyces limitatus , Sacc., Syll. viii. n. 3063. 

On dead leaves of Clusia parasitica . 

Phacidium elegantissimum, Berk. Sf M . A. Curt, in Grevillea , 
iv. (1875) p. 5; Sacc. Syll . viii. n. 2906. (PL 5. figs. 10, 11.) 

Epiphyllous, forming scattered or confluent white patches 
2-4 mm. diameter, hounded by a dark line; ascophores seated 
on the patches, numerous, often arranged in irregular concentric 
rings, epidermis usually split into three acute teeth ; disc plane, 
dingy, persistently immersed in the substance of the matrix; 
asci clavate or broadly cylindric-clavate, with a very short, 
abrupt pedicel, apex rounded, not blue with iodine, wall thick; 
spores 8, hyaline, irregularly grouped in a mass, elliptic-oblong, 
ends obtuse, at first 3-sept ate, afterwards muriform, vertical 
septa 1-3, 20-23 x 8-10 /i ; paraphyses slender. 

On leaves of Ilea? opaca , Alabama (Peters ^ n. 4572); on the 
same host from S. Carolina ( Ravenel '). 

Some of the Alabama specimens are quite mature, and contain 
fruit, from which the above description is prepared. The fungus 
is in reality a Phacidium in appearance, but having muriform 
spores and an immersed disc, requires the, creation of a new 
genus for its reception. The following is proposed 
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• Tbidens, gen. nov. 

Ascomata immersa, diseiformia, immarginata, excipulo atro 
epidermidi concreto et cum illo in laeinise aeutas e centre fissa. 
Asci clavati, octospori; sporse hyalinae, o'blongse, muriformes; 
paraphyses filiformes, clavulalas. 

Est Phacidium dietyosporum. 

T. elegantissimum . (See p. 112 for T. elegans .) 

Excipula nigro-bufa, Berk, in Hook. f. FI. New Zeal. ii. 
p. 202, tab. 106. f. 11 (1855). 

Scattered or gregarious, sessile, globose and closed at first, 
then opening by a minute pore, finally saucer-shaped, the entire 
margin remaining erect or slightly incurved, glabrous, mm. 
diameter ; disc reddish-brown, externally blackish ; hypothecium 
and excipulum formed of very slender, branched, septate hyphse, 
which pass at the cortex into brownish, grumous cells; asci 
broadly cylindric-clavate, apex narrowed and not blue with 
iodine, 75-80 x 12 ju; spores 8, irregularly 2-seriate, hyaline, 
elliptic-oblong, sometimes slightly curved, 3-4-transversely- 
septate, afterwards with one or more vertical or oblique septa, 
27-30 x 7-8 ix; paraphyses numerous, very slender, hyaline, 
septate, not at all thickened at the tip. 

Scleroderris nigro-ntfa , Sacc. Syll. viii. n. 2469. 

On the under surface of leaves of Pittosporum crassifolium . 
Hawkes Bay, New Zealand ( Oolenso ). 

Excipula gregabia, Berk, in Hook.f ffl. N&w Zeal . ii. p. 202 
(1855). 

Erumpent; gregarious or scattered ; disc pallid, externally 
blackish, glabrous, about £ mm. across; cortex parenchymatous, 
cells small; asci cylindric-clavate, apex rounded, not blue with 
iodine, narrowed below into a slender pedicel, 100 x 9-10 fx ; 
spores 8, irregularly 2-seriate in the upper part of the ascus, 
1-seriate towards the base, hyaline, smooth, elliptical or some¬ 
times inclined to be narrowly egg-shaped, or obovate, 10-12x4- 
5/*; paraphyses numerous, very slender, tips very slightly or 
fi equently not at all thickened. 

Ephelina gregaria , Sacc. Syll. viii. n. 2427. 

On the upper surface of living leaves of a species of Q-napha^ 
Hum. New Zealand ( Colenso , nn. 5056 & 5272). 

This species is a typical Pseudopeziza, and will stand as P, gre¬ 
garia. 
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Sphikctrjna tigillaris, Berk, in Ann. Sf Mag. Nat. Sid. 
Ser. III. xv. (1865) p. 450. (Pl. 5. figs. 17,18.) 

Entirely black, stem very slender, head broadly elliptical, 
whole fungus up to 1 mm high ; asci narrowly cylindrical, soon 
deliquescing; spores obliquely 1-seriate, hyaline, narrowly 
elliptical, with one thick, median septum, 5-6 x2/u. 

On an old Bolyporus growing on a beam in King’s Cliffe 
Church (Berkeley). On wood, Batheaston (Broome). 

The two following species were founded by Sehweinitz, and 
not by Berkeley, but as there is ample material of each in the 
Kew Hebarium collected by Sehweinitz, and furthermore as 
the species are not at all well understood, it has been considered 
advisable to append fuller diagnoses. 

Peziza cruenta, Sehweinitz , Syn. Fung. Am. Bor. n. 943 
(1834) ; Gbemllea, , xxii. (1894) p. 99. (Pl.Y figs. 25-27.) 

Gregarious, sometimes confluent, sessile, fixed by a central point, 
at first closed, then becoming widely expanded, margin often 
wavy or fimbriate, slightly raised, up to 1 mm. across ; substance 
thin, somewhat gelatinous when moist, translucent and rigid 
when dry; disc slightly concave, crimson or orange-red, some¬ 
times pale orange (when dry), externally paler, the margin and 
for a short distance "below furnished with small, projecting 
clusters of obtuse hyphse 25-35 X 5-6 y, these tufts are usually 
agglutinated together by amorphous, honey-coloured lumps; 
hypothecimn and excipulum minutely parenchymatous, cells of 
cortex polygonal, 7-9 y diameter ; asci clavate, apex rounded, 
not blue with iodine; pedicel slender, usually crooked, about 
50x6 y; spores 8, irregularly 1-seriate or sometimes 2-seriate 
above, hyaline, continuous, cylindric-oblong, ends obtuse, 5-7 x 
1*5-2 y ; paraphyses numerous, hyaline, slender, tips capitate, 
piriform, or sometimes only very slightly thickened. 

Pezizella cruenta , Sacc. SylL viii. n. 1183. 

Peziza (Mollisia) fibriseda , Berk. & M. A. Curt, in Grevillea, 
Hi. (1875) p. 157. 

Pseudoheloiimn Jibrisedum , Sacc. Syll. viii. n. 1243. 

Peziza (Mollisia) saccharifera , Berk, iu Grevillea, iii. (1875) 
p. 157. 

Pseudohelotium sacchariferum , Sacc. Syll, viii, n. 1242. 

Peziza rufula , Sehweinitz, Syn. Bung. Amer. Bor. n. 495 
(1834). 
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Peziza regalis , Cooke & Ellis, in Grevillea, vi. (1878) p. 91. 

Pezizella regain , Sacc. Syll. viii, xm. 1177, 1182. 

Eossiec. Ellis, IN 1 . Amer. Eung. n. 438; Ellis & Everli. N. Amer. 
Eung. ser. ii. n. 2326. 

On bark of Ulmus americana : Virginian Mountains (n. 3311, 
no collector’s name on label). On Liquidambar : Alabama 
(Peters, n. 5208). On bark of apple-tree: Newfield, N. Jersey 
(Ellis, n. 2778). On wood : Bethlehem, U.S.A. ( Schioeinitz ). 

The present species is a true Orbilia, and will stand in future 
as 0. BUFULA.. 

Soft and inclined to be gelatinous when moist, rigid and some¬ 
what pellucid when dry ; margin usually raised when dry, often 
incurved, leaving a narrow slit or often a triangular opening. 
The margin is irregular, due to the projecting tufts of hairs, as 
is also the outside for some distance down; the amorphous 
lumps adhering to and probably secreted by the tufts of hyphae 
give the appearance of being “ externally clothed wdtli sugar¬ 
like granules.” 

Peziza chlora, Schioeinitz , Sgn. Eung. Carol . Sup. n. 1235 (an 
extract from Soc . Nat . Cur. Lips , 1822) ; Grevillea , xxii. (1894) 
p. 100. 

Gregarious, sessile, soft and rather fleshy, at first globose and 
closed, then expanding but remaining slightly concave, and the 
margin more or less persistently incurved; usual colour of the 
entire fungus pale yellowish-green, but sometimes passing from 
pale yellow to deep orange; externally glabrous but frequently 
vertically striate, especially at the margin, 1-2 mm. across; 
hvpotheeium and excipulum formed of slender, closely septate, 
branched, interwoven hypha, these become thicker and coloured 
to form the cortex; asci narrowly elavate, apex rounded, not 
blue with iodine, base narrowed into a slender, crooked pedicel; 
spores 8, obliquely 1-seriate, hyaline, continuous, sausage-shaped, 
often slightly curved, 5-6xl*5ju; paraphyses hyaline, slender, 
septate, slightly elavate at the tip. 

Chlorosplenium Sckweinitzii , Fries, Summa Veget. Scand. 
p. 356 (1846). 

Peziza crocitincta, Berk. & M. A. Curt, in Grevillea, iii. (1875) 
p. 160 ; Grevillea, i. tab. i. f. 5 (the orange form). 

Pezizella crocitincta , Sacc. Syll. viii. n. 1193. 

On decayed wood, inside bark, &c. 

The present species appears to be not uncommon in the United 
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States, being represented in the Kew Herbarium from Carolina 
(Schiceinitz) ; North Green bush (0. A. Peck) ; Cotoosa Springs, 
Georgia ( Bavenel , n. 1730); Pennsylvania (Hr. Michener , 
n. 3602); Newfield, N. Jersey {Ellis, nn. 2-199, 2886). 

The present species is a Chlorosplenium , hence the name must be 
Chlobosplemittm CHiOBA. The range of colour from yellowish- 
green through clear yellow to orange or saffron is often shown in 
different individuals of the same group. When dry the margin 
is incurved and grooved. 

Excluded Species. 

Cobdierites MUSCOiDES, Berk. M. A. Curt, in Grevillea , iv. 
(1875) p. 2 ; Sacc. Syll . viii. n. 3321. 

On wood. Pennsylvania ( Michener , 4314). 

This is nut a Diseomycete, It consists of an erect, branched, 
sterile stroma 4-7 mm. high, formed of more or less parallel, 
slender, coloured hyphse, externally downy. 

Peziza (Fibrusta) pomicolob, Berk . $ Bav. in Grevillea, iii. 
(1875) p. 157. 

Pseudohelotium pomicolor , Sacc. Syli. viii. n. 1254. 

On bark of Taxodhm distichum. S. Carolina ( Bavenel , 
n. 1417). 

This does not belong to the Diseomycetes; it is probably the 
infant condition of some Corticium , but is quite sterile. 

Peziza soleniiformis, Berk . 4* M. A . CWtf. Grevillea , iii. 

(1875) p. 160, et xxii. (1894) p. 106. 

Pezizella soleniformis , Sacc. Syll. viii. n. 1159. 

Dead wood. Alabama {Peters, n. 6100). 

This species is a genuine Cyphella , having globose, smooth, 
hyaline spores, 4-5 ju diameter ; and will in future stand as 
Cyphella solekiifobmis. 

Peziza (Hymenqscypha) exarata, Berk, in Grevillea , iii. 
(1875) p. 160. 

Phialea exarata , Sacc. Syll. viii. n. 1107. 

On dead wood. Lower Carolina ( Curtis , n. 2119). 

This fungus proves to be a species of Guepinia. 

Helotium sclerotioides, Berk. Outl. p. 371 (1860); Phillips , 
Brit. Disc. p. 171; Sacc. Syll. viii. n. 960, 

Examination of the type specimen shows this to be a true 
sclerotium. 



11? 


ft Berkeley’s tyres or fungi. 

# Helotium melleum, Berlc. 4* Broome , Fungi of Ceylon , 
n. 957, in Linn. Soc. Journ XoZ. xiv, (1875) p. 107; /Shcc. aS^/ZZ. 
viii. n. 1002. 

This is a corticolous lichen, and must not bo confounded with 
Helotium melleum , Berk. & Broome, in Ann. & Mag. Nat. Hist. 
Ser. IY. vol. xv. (1875) p. 38; Sacc. Syll. viii. n. 948 (as 
Helotium Fergussoni ), which is a different species. 

Peziza albo-tecta, Berlc . 4' AT. A. Curt, in Linn . $><?. Journ 
XoZ. x. (1869) p. 367. 

This is a lichen. 

Peziza tela, Berk. Sf AT. A. (7«rZ. f/z Grevillea , iii. (1875) 
p. 156. 

This species proves to he a Cyphella , and is described in Journ. 
Mycol. vol. vi. (1891) p. 179, pi. 7. if. 12-13 (1891), as Cyphella 
tela , Massee. 

Peziza herpqtricha, Berk, in Hook . Journ . vol. iii. 

(1851) p. 16, tab. 1. f. 2. 

This is an epiphyllous lichen. 

Peziza Bloxami, Perl". <$* Broome , in Ann . ilfhy. 2VhZ. jBTZs£. 

Ser. II. vol. vii. (1851) p. 181. 

A very doubtful production, superficially resembling a Tapesia , 
but no trace of asci can be found in the ample material in Herb. 
Berk. Kew. Possibly a Cyphella , but, if so, immature. 

Peziza (Patellia) Abamsoni, Zterl. in Journ . ZZrcra. /She., 
XoZ. xiii. (1873) p, 176. 

This is a lichen. 

Peziza (G-eopyxis) subgranulata, Berk. 4‘ HZ’. A. CWZ. Z/& 
Journ. Linn. Soc., Bot. x. (1869) p. 366. 

I cannot find a fungus agreeing with Berkeley’s description, 
having granulated spores. Hmiaria granulata, Sacc., is abun¬ 
dant on the piece of dung on which the type is supposed to be 
present. 

Peziza (Htjmaria) ruberrima, Berk. Broome , in Journ. 

Linn. Soc., Bot. xiv. (1875) p. 104. 

This supposed Peziza is the immature, collapsed, state of a 
minute species of Lycogala . 


LINN, journ.—botany, vol. xxxy. 


L 
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EXPLANATION OF THE PLATES. 

Plate 4. 

Fig. 1. Peziza Thozetii, Berk., nat. size. 

2. Upper portion of ascus of same, containing two spores; also tips of 

two paraphyses, X400. 

3. Peziza leucopsis, Berk., nat. size. 

4. Ascus and paraphyses of same, X 400. 

5. Patellaria aureo-coccinea , Berk. & M. A. Curt.; ascus and paraphysis, 

X 400. 

5. Spore of same, X 400. 

7. Ascophore of same, X 35. 

8. Patellana lurida, Berk. & M. A. Curt., X 10. 

9. Section of same, X 10. 

10. Ascus of same, X 400. 

11. Patellaria lata. Berk.; ascus and paraphyses, X 400. 

12. Spores of same, X 400. 

13. Patellaria Bloxcmi , Berk.; ascus and paraphyses, x 400. 

14. Spores of same, X 400. 

15. Patellaria stygia, Berk. & M. A. Curt.; cortical cells of ascophore, 

X 400. 

16. Ascus and paraphysis of same, X 400. 

17. Spores of same, X 400. 

18. Patellana tasmanica, Berk.; ascus and paraphysis, X 400. 

19. Peziza Andropogonis , Berk. & M. A. Curt.; ascus and paraphysis, 

X 400. 

20. Peziza east eg iafor mis , Berk. & M. A. Curt.; ascus and paraphyses, 

X 400. 

21. Portion of cortex and marginal fringe of same, X 400. 

22. Peziza Uk'tncola , Berk. & Broome; coloured cortical cells showing the 

hyaline, spine-like outgrowths, x 400. 

23. Peziza apiealis , Berk. & Broome; groups of plants seated in the axils 

of the leaves at the apex of a shoot of Macro natrium sulcatum, X 25. 

24. Ascus and paraphyses of same, X 400. 

25. Peziza alligata , Berk. & Broome; ascus and paraphyses. x 400. 

26. Peziza exidiella , Berk. & M. A. Curt.; group of plants, X 25. 

27. Ascus and paraphyses of same, X 400. 

28. Peziza nitidula, Berk. & Broome; plants X 25. 

29. Ascus, paraphyses, and free spores of same, X 400. 

30. Peziza furfur ipes, Berk. & M. A. Curt.; a group of plants, X 20. 

31. Ascus, paraphyses, and free spores of same, X 400. 

3*2. Peziza Carmichaeli , Berk.; ascus and paraphyses, X 400. 

33. Peziza viridi-atra, Berk. & M. A. Curt.; a single plant, nat. size. 

34. Ascus and paraphyses of same, x 400. 

35. Cenangiim coneinmmi, Berk. & M. A. Curt.; ascus and paraphysis, 

X 400. 

36. Free spores of same, X 400. 

37. Tympanis ggrosa, Berk. & M. A. Curt.; ascus and paraphyses, X 400. 

38. Free spores of same, X 400. 




T'vnu* c* aw 









TYPES OP PU2TGI 




119 


BEKKKJjKY S TVJPKS OF FUFTGT. 


, Plate 5. 

Fig. 1. Platygrapha- siictoidcs, Leighton ; a group of aseophores forming an 
irregular reticulation, nat. size. 

2. A single ascophore of same, X 7. 

8. Ascus and paraphyses of same, X 400. 

4. Spore of same, X 800. 

5. Platygrapha astroidea, Berk. & Broome ; ascus and paraphyses, X 400. 

6. A single ascophore of same, X 7. 

7. Platygrapha magnified, , Berk. & Broome; plants on bark, nat. size. 

8. Ascus and parapkyses of same, X 400. 

0. Free spore of same breaking up into its component cells, X 400. 

10. Phacidium ekgantisshmm, Berk.; the fungus on portion of a leaf of 

Ilex opaca , nafc. size. 

11. Spores of same, X 400. 

12. Phacidium clegans , Berk. & M. A. Ourfc.; ascus and paraphysis, X400. 

13. Free spore of same, X 400. 

14. Phacidium limit-alum, Berk. & M. A. Curt.; ascophore emerging through 

the torn epidermis, which has been split into three teeth, X 20. 

15. Ascus and paraphysis of same, x 400. 

16. Asciditm plmridens , Berk. & M, A. Curt.; ascophore emerging through 

the torn epidermis, which is split into several acute teeth, X 20. 

17. Sphinctrina tigillaris, Berk., x 10. 

18. Ascus and spores of same, x 400. 

19. Peziza olivaceo-hUea , Berk.; ascus and paraphysis, X 400. 

20. Spores of same, X 400. 

21. Peziza Archcri, Berk.; ascus with perfectly globose, hyaline spores, 

also two parapkyses curved at the tip, X 400. 

22. Peziza fracta, Berk. & M. A. Curt.; group of fungi on a branch, nat. 

size. 

23. Two plants of the same species in different stages of development, 

X 60. 

24. Ascus and spores of same, X 400. 

25. Peziza cruenia , Sckweinitz, on bark, nat. size. 

26. The same slightly magnified. 

27. Ascus and paraphyses of same, X 400. 

28. Peziza xylariicola, Berk., growing on a species of Xylaria, nat. size. 

29. Section of ascophore, slightly magnified. 

30. Asci and paraphyses of same, X 400. 

31. Free spores of same, X 400. 
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A Revision of the Genus Hypericophyllum, with Notes on 
certain allied Genera of Composite. By N. E. Brown, 


A.L.S. 


[Read 20fc3i June, 1901.] 

(Plate 6.) 

The genus Hypericophyllum was founded by Steetz upon a 
remarkable plant {H. compositarum , Steetz) collected by Peters 
in Portuguese East Africa, which, owing to the want of sufficient 
material, has been the subject of considerable confusion, three 
other species having been mistaken for it, and a specimen of the 
true JET. compositarum redescribed as a new species. Further, 
Bent ham (Joarn. Linn. Soc., Bot. xiii. (1873) p. 450, and in 
Bentham & Hooker, Genera Plantarum, ii. p, 397) united 
Hypericophyllum (together with Chcetymenia , Hook. & Arm, 
and Usptyoa, DC.) with the genus Jaumea , Pers., and thus the 
marked peculiarities of the genus have been lost sight of. Eor 
an examination of the Hew material demonstrates that the view 
taken by Bentham. of the identity of these four genera is quite 
untenable, since they all possess characters that entitle them to 
rank as distinct from each other. The genus Hypericophyllum 
is certainly very distinct from Jaumea, not only in distribution, 
habit, and appearance, but by the presence of glands in its 
leaves and tissues, its flat receptacle, 4-5-angled achenes, and 
remarkable pappus, the hooked bristles of which appear to be 
unique in the Order. It is therefore proposed to restore this 
and the other three genera to their former generic rank, the 
following being a key to their distinctive characters:— 

Heads discoid or radiate, many-flowered; 
receptacle conical; achenes linear- 
oblong, 10-ribbed, glabrous; pappus 
of straight, slightly flattened ciliate 
bristles, or of 1-3 minute seUe or 
none; corolla very much longer than 
the pappus; leaves fleshy, linear-sub* 
terete, without glands. — Shores of 
Montevideo, Patagonia, and California. J aumea, Pers. 
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deads discoid, 3-7-flowered; receptacle 
small, flat; ovary and achenes very 
stout, compressed-obconlcal, witli 1 
obscure rib down the middle of each 
of the two broad faces, very densely 
covered with adpressed hairs ; pappus 
of several broad lanceolate membranous 
scales, with a rather stout midrib ; 
corolla very slightly exceeding the 
pappus ; leaves herbaceous.—Mexico 
and Nicaragua. Espejoa, DC. 

Heads radiate, many-flowered; receptacle 
flat; achenes linear-euneate, sharply 
4-angled, pubescent; pappus of many 
straight bristles as long as the corolla- 
tube, furnished with a half-adnate 
membranous wing or tooth on each 
side at the base; leaves herbaceous, 

obscurely pellucid-dotted.—Mexico .. Chjetymenia, Hook. & Am. 

Heads discoid, many-flowered; recep¬ 
tacle flat; achenes narrowly cuneate, 

4-5-angled, pubescent or subglabrous; 
pappus of many rigid bristles, hooked 
at the apex, shorter than or sub- 
equalling the corolla-tube, ciliate or 
glabrous ; leaves herbaceous, with 
immersed glands, sometimes pellucid- 

dotted.—-Tropical Africa. H ypetiic ophyllltm, Steetz. 


With regard to the species of Hypericophyllum some con¬ 
fusion has arisen on account of the absence of good material at 
the time when the Composite were worked up for the ‘ Flora of 
Tropical Africa.’ When the 3rd volume of that work was 
published, the only representative of the genus Hypericophyllum 
at Kew was a mere scrap of a flowering branch, collected in 
Zauguebar by Captain Burton, which, probably by reason of the 
absence of the characteristic stem-leaves, was mistaken, for 
JEL. compositarum, Steetz, an identification that has led to some 
confusion amongst the other members of the genus. As there 
is now good material of five distinct species of Hypericophyllum 
at Kew, I give the following brief synopsis of them 
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I. Leaves cordate and as broad or broader at tbe base than at 
the middle part, glabrous. 

1. H. compositarum, Steetz , in Peters , Mossamb. Pot. p. 499, 
t. 50. Bracts of the involucre not ciliate. Blowers much longer 
than the involucre. Pappus-bristles about as long as the corolla- 
tube, slender, ciliate, some of them nearly or quite straight at the 
apex .—Jaumea Johnstoni , Baker, in Kew Bulletin, 1898, p. 153. 

Portuguese East Africa.—On hills, near water, between 
TJnangu and Lake Shirwa, 3000-4000 ft., Johnson , 271 Boror,. 
Bios de Sena, Peters . British Central Africa.—Nyasaland 

Masuku Plateau, 6500-7000 ft., Whyte l between Mpata and 
the commencement of the Tanganyika Plateau, 2000-3000 ft., 
Whyte l Hyika Plateau, 6000-7000 ft., Whyte , 228 ! 

Jaumea Johnstotii , Baker, was not founded upon the specimen 
from Archdeacon Johnson, but upon those of Whyte, collected 
under the auspices of Sir Harry H. Johnston. 

II. Leaves much narrower at the base than at the middle part. 

A. Blowers much longer than the involucre. 

2. H. angolense, N. E. Prown . Leaves oblanceolate, obtuse, 
scabrid-pubescent ou both sides. Outer involucral-bracts ciliate. 
Pappus-bristles rigid, much shorter than the corolla-tube, sub- 
ciliate at the base .—Jaumea angolensis , 0. Hoffra. in Bob Soc. 
Brot. x. p. 17S; Hiern, Cat. Afr. PI. Welw. i. p. 589. J. com - 
positarim , Klatt, in Ann. Haturhist. Hofmus. Wien, vii. (1892) 
p. 103, not of Benth. & Hook. f. J. Oliveri , Vatke, ex Baker, 
in Kew Bull. 1898, p. 153, under J. Johnstoni. 

Angola.—Huilla: in marshy places along the Biver Lopollo, 
Welwitsch, 3965! Malange, Theusch , 470 ! 

3. H. e latum, N. E. Pro ion. A glabrous herb. Leaves 
elliptic or elliptic-lanceolate, obtuse or subacute. Involucral- 
bracts not ciliate. Pappus-bristles glabrous .—Jaumea data , 
O. Hoffm. in Engl. Jahrb. xxviii. (1900) p. 506. J. compositarum, 
Benth. & Hook. f. ex Oliver & Hiern, in Bl. Trop. Afr. iii.p. 395. 

German East Africa.—Zanguebar, Purton ! Mainland opposite 
the island of Zanzibar, Kirh\ Portuguese East Africa.—In 
the swamps at Hondo, near Beira, Hon. Mrs . Evelyn Cecil , 244 l 
British Central Africa.—Urungu: Bwamho, Carson , 96 of 1894 
collection! Nyasaland : without precise locality,' Whyte, 8 ! 

4. H. scabridum, N.E. Proton , n. sp. (PI. 6.) Herba 3-4- 
pedalis, habitu H. elati. Caulis scabrido - pubescens. Bolia 
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opposita, sessilia, inferiora 4-6 poll, loaga 1|-2J poll, lata, 
superiora minora, elliptica vel lanceolata, obtusa vel subacuta, 
basin versus rotundatum vel obtusum angustata, Integra vel 
repando - dentata, 5 - nervia, utrinque scabridula. Involucri 
squamse ovatse, orbiculato-ovatse vel raro lanceolate, obtuse vel 
acute, plus minusve scabridulo-pubeseentes, marginibus minute 
ciliatis vel subgiabris; squame interiores 4|-5 lin. longe, 
l|-4 lin. late; squame exteriores breviores. Elores quam 
involucrum subduplo longiores, aurantiaci; corolle tubus 4 lin. 
longus, lobi 1 lin. longi, lanceolato-oblongi, subobtusi. Acbenia 
4-augularia, pubescentia, pappi sete 1-2 lin. longe, rigide, apice 
uncinate vel circinate; basi eiliate. 

British Central Africa. —Nyasaland: between Kondowe 
and Xaronga,. 2000-6000 ft., Whyte ! Manganja Hills, 1000 ft. 
alt., Xirh ! Shire Highlands, near Blantyre, not at all plentiful, 
Buchanan, 73 ! 439 1 

A seabrid-pubescent herb. Leaves elliptic or lanceolate, obtuse 
or subacute. Involucral-bracts more or less pubescent on tbe 
back and often minutely eiliate. Pappus-bristles eiliate at tbe 
base. The nerves of the involucre-scales are much less numerous 
in this species than they are in H. datum, N. E. Br. 

AA. Blowers scarcely exceeding the involucre. 

5. H. congoense, iV. M Brown. Stem slightly scabrid. 
Leaves lanceolate or elliptic-ianceolate, bearing a few short 
very scattered bristles on both sides, scabrid-eiliate on the 
margins. Involucral-bracts glabrous, not eiliate. Pappus- 
bristles rigid, much shorter than the corolla-tube, glabrous.— 
Jaumea congensis , O. Hoffm., in Comptes-rend. Soc. Bot. Belg. 
xxxix. (1900) p. 33.—«71 compositarum , Durand & Schinz, Etud. 
EL du Congo, p. 182, non Benth. & Hook. fil. 

Congo Eree State.—By the Biver Congo above Stanley Pool, 
Johnston ! 

The plant described by Klatt in Bull. Herb. Boiss. iii. (1895) 
p. 425, under the name of Jaumea altissima, is unknown to me; 
but, judging from the description, it cannot he either a Jaumea 
or a Uypericop hyllum. 

DESCRIPTION OF PLATE 6. 

Hyperico'phyllam scahmm, N. E. Br. 

Fig. 1. A bract from the involucre. Fig. 2. A flower. Fig. 3. Pappus-bristles. 

Fig. 4. Three stamens. Fig. 5. Apex of the style. All enlarged. 
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The Elqba qp Tibet' oe High Asia ; being a Consolidated 
Account of the various Tibetan Botanical Collections in the 
Herbarium of the Boyal Gardens, Kew, together with an 
Exposition of what is known of the Mora of Tibet. By 
W. Bottifg Hemsley, E.L.S., E.K.S., Keeper of the 
Herbarium and Library, assisted by H. H. W. Pears oh, 
M.A., P.L.S. (Contributed by permission of the Director.) 

(With Mir.) 


[Bead 16th January, 1902.] 


IHTKODUCTIOET. 

Oh June 1, 1899, we* exhibited to the Society a selection of 
High-level Plants from various parts of the world, and made 
some remarks on their general characteristics, on the greatest 
altitudes reached by flowering plants in different latitudes, and 
on the conditions under which plants exist in such situations. 
That exhibition was intended as preliminary to an account of 
several collections of dried plants from high levels in Asia and 
South America, received at Kew during the last three ox four 
years. Our final account of the Andine collections has already 
been presented to the Society, and has appeared in the present 
volume, pp. 78-90; and we now have the honour of reading 
some portions of a much more extended paper on the Mora of 
Tibet. Acting on the suggestion of the President on the occasion 
of our exhibition, we propose treating more in detail of the High- 
level Plants of the "World at some future time. 

Although these collections are small, they are of great value 
and interest on account of the information accompanying the 
specimens concerning the altitude at which they were gathered,, 
the colour of their flowers, and other particulars, only obtainable 
on the spot. They are also valuable as representing, in most 

* It should he explained that Mr. Pearson was joint author of this paper in 
the form it was first presented to the Society, but in consequence of a change 
m his appointment he was unable to take part in the additional work involved 
in reconstructing it on the present plan. 
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instances, the whole vascular flora of the districts, or rather 
routes, traversed by the various travellers, whose aim it was to 
collect a specimen or specimens of all the different kinds of 
plants observed. It should be borne in mind, however, that the 
conditions under which these arduous journeys'were made 
prevented systematic botanical exploration beyond a very narrow 
strip of the country traversed in each case. 


History or Botanical Discovery in Tibet. 

Before entering into particulars of the collections to be 
enumerated, we will briefly sketch the history of botanical 
discovery in Tibet, and we shall perhaps be excused for repeating 
here some facts that have appeared in the Society’s publications 
of comparatively recent date. 

We have happily still among us two of the pioneers in the 
botanical investigation of Tibet, namely, Sir Joseph Hooker and 
Sir Bichard Strachey. It would be superfluous for us to dilate 
upon the services to G-eographical Botany rendered by Sir Joseph 
Hooker during his long period of activity ; yet we may say that 
we are greatly indebted to his work in what follows. 

As most of the Fellows of our Society are aware, Sir Bichard 
Strachey published so recently as 1900 (‘ Geographical Journal,’ 
xv.) a Narrative of his journey, in company .with J. E. Winter- 
bottom, to Lake Manasarowar, in Western Tibet, upwards of 
fifty years ago. This Narrative contains relatively more botan¬ 
ical information from direct observation than those of all the 
other travellers combined. In this connection it may be men¬ 
tioned, as a curious coincidence, that Winterbottom’s own set of 
his dried plants, together with his original notes, which had 
lain aside untouched since his death in 1854, was presented 
in 1900 to Kew, by his relatives Miss J. Pain and Mrs. 
Gnosspelius. 

Strachey and Winterbottom did not penetrate far into Tibet 
Proper, yet far enough to obtain materials sufficient to afford a 
very-good idea of the character of the flora of this elevated 
and very dry region. Nothing, so far as we are aware, was 
published at the time on the plants, though a very elaborate 
table showing their distribution, altitudes, colour of flowers, and 
other particulars, was printed and privately circulated. Con- 
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cerning this collection. Hooker and Thomson (‘Flora Indica, 
Introduction, p. 66) say : “ The beautiful preservation of the 
specimens, and the fulness and accuracy with which they are 
ticketed, renders this herbarium the most valuable for its size 
that has ever been distributed from India.” All the plants of 
this collection are taken up in Hooker’s £ Flora of British India/ 
though a number of them are not fonnd within its technical limits. 
A separate list of them has also been published by Mr. J. F. 
Duthie, Director of the Botanical Department of Northern India, 
in E. F. T. Atkinson’s work entitled 6 Gazetteer of the North¬ 
west Provinces of India/ vol. x. 1882 ; and Sir Diehard Strachey 
himself contributed an abstract of the Tibetan portion of the 
collection to my paper on Thorold & Bower’s and Koekh ill’s 
Tibetan plants in the Society’s Journal (vol. xxx. pp. 101-140). 

The Brothers Sehlagintweit should also be mentioned, because, 
although they collected little in Tibet, and few of their plants 
have come under onr notice, we make use of some of their 
observations on climate and altitudes and distribution. They 
travelled in the Karakorum region in 1855 to 1857, and penetrated 
Tibet, a little to the north of the country visited by Strachey 
and Winterbottom, passing through Gartok and north-westward, 
by way of Yarkand, to Kashgar. Their collections and obser¬ 
vations were made in the most methodical and detailed manner. 
We shall discuss more particularly their data on the greatest 
altitudes attained by Flowering Plants. 

Dr. Thomas Thomson, whose book of travels is entitled 
4 Western Himalaya and Tibet/ did not enter Tibet Proper, 
not having crossed the Karakorum range of mountains. The 
explanation of the title is that a part of the North-western 
Himalaya and Karakorum mountains was formerly designated 
Tibet, or Little Tibet, or, in part, Baltistan. We shall have 
something more to say in this connection later on. 

Victor Jacqnemont, who travelled in the same region between 
1828 and 1832, also did not get beyond Little Tibet, or Western 
Tibet, as it is usually designated in the 4 Flora of British India. 7 

Sir Joseph Hooker crossed into Tibet to the north of Sikkim 
by way of the Donkia Pass, and reached and ascended Mount 
Bhomtso, the height of which he estimated to be 18,590 ft. above 
the level of the sea. Flowering plants were collected almost to 
the summit. 
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• The writings of tlie earlier European travellers, Marco Polo, 
Hue, Turner, Bogle and Holland, as well as the later native 
Indian travellers, such, as Sarat Chandra Das contain no 
definite botanical information. 

Eor the resumption and continuation of botanical work in 
Tibet and the adjoining countries, we are largely indebted to 
[Russian explorers and French missionaries, especially during the 
last quarter of the last century. Foremost among the [Russians 
was the late General N . M. Przewalski. He began his extensive 
travels in 1871, and betw een this date and 1885 he crossed Tibet 
from the north almost to the south and from east to west, 
besides making many detours; and he systematically collected 
objects of natural history throughout these journeys. Mr, G. N. 
Potanin, Dr. P. J. Piasezki, and Mr. A. [Regel are other [Russian 
travellers w T ho made large botanical collections in Chinese Turkes¬ 
tan, Mongolia, and China, and, to a lesser extent, in Tibet. The 
combined collections of the first three travellers were taken in 
hand by the late Mr. C. J. Maximowicz, and the first part of 
his elaboration of the Tibetan part aj^peared in 1889, under 
the title of ‘Flora Tangutica. 5 Unfortunately the talented 
author did not live to publish any more. This part contains the 
Thalamiflorae and Disciflorae; in other words, the natural orders 
Ranunculacese to Rhamnacese, in the sequence of Bent ham and 
Hooker’s £ Genera Plantarum. 5 The enumeration is preceded by 
an Introduction in Russian and Latin, to which we are largely 
indebted for general information on Tibet and the neighbouring 
countries. Maximowicz also published the first part of a £ Flora 
Mongolica/ which is of the same extent and of the same date as 
the * Flora Tangutica.’ He had previously published a general 
account of the collections, mainly from a geographical point of 
view. To this we shall have occasion to refer again. 

The history of the collections on which this paper is based is 
contained in the “ Itineraries” and other sections. 

* tlgjen Gyatscho, who accompanied Las, made a botanical collection 
between Phuri and Lhasa. It is in the Calcutta Herbarium, and has not yet 
been published as a "whole, but, judging from the number of new Labiatse from 
that region published by Lr. L. Pram (Journ. As. Soc. Bong. lix. 2, pp. 294- 
818), it contains a considerable number of novelties, though perhaps mostly 
belonging to the Himalayan Flora as distinguished from the Tibetan, 
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BOUNDARIES AND PHYSICAL CHARACTERISTICS OF TlBET. 

Tibet is a somewhat vague geographical term for a large area 
in Central Asia, and, under the circumstances, we consider that 
we cannot do better than follow Maximowicz, except that we 
take the Himalaya Mountains as'the southern boundary. It is 
remarkable as being on the w r hole, for its area, the highest 
country in the world. It is equally remarkable for its extreme 
dryness, especially in the western, northern, and central parts,, 
and likewise for its high snow-limit, as compared with the 
southern slopes of the Himalaya Mountains. It forms an un¬ 
equal-sided quadrangle between 80° and 36° N, latitude in the 
west, and 28° and 39° in the centre and east, including Tsaidam, 
and 80° and 102° E. longitude*; but Maximowicz did not 
include the country south of the thirty-first parallel, where there 
is a settled population. It is bounded on the east by China 
Proper; on the south by the Himalaya Mountains ; on the west 
by the Himalaya and Karakorum Mountains; and on the north 
by the Keria, Toguz Daban or Kuen Luen, Altyn Tag, and Nan 
Shan Mountains. Chinese or Eastern Turkestan, in the western 
part, and Mongolia, in the eastern part, are the countries 
immediately to the north. None of these boundaries is strictly 
defined. For example, the eastern boundary varies in different 
latitudes between 99° in the Batang region in the south, and 
102° in the Kuku Nor region in the north. 

We have already explained some of the discrepancies con¬ 
cerning the western boundary, and the eastern is equally 
uncertain. For instance, in what we may term the south-eastern 
corner of Tibet and the adjoining part of China Proper the 
boundaries vary in different maps ; Batang and Litang being 
sometimes included in Szechuen and sometimes in 4£ Chinese 
Tibet.” And even the more eastern district of Moupine, or 
Mupin (about 102° 30' and 30° 30'), where the Abbe David 
laboured, is termed Chinese Tibet. But here, as well as at 
Taehienlu, where Mr. A. E. Pratt made a large collection of plants,, 
partly worked out by us, the vegetation is luxuriant and varied,, 
and belongs to the Himalayan or Indo-Chinese Flora. 

Maximowicz describes (from the data supplied by the various 

* From this point throughout this paper it has been considered sufficient to 
give the degrees of longitude and latitude in figures, without any further 
indication, and always, where the two are combined, placing longitude first. 
One has only to remember that the extremes are; longitude 80°-102°, and 
latitude 28°-39°. 
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travellers, lie is careful to state) Mongolia and North Tibet 
as elevated plateaux, forming three terraces, separated from 
each other by chains of mountains running from west to east. 
Mongolia, the lowest of these terraces, is from 2000 to 4000 ft. 
above the level of the sea, followed by a second at 10,000 ft., and 
separated from Mongolia by the Nan Shan chain, which is called 
Tsaidam. The third is separated from the second by the Tan La 
chain, and rises to a height of 15,000 ft. This is North Tibet, 
properly so-called ; but Tsaidam is commonly included in Tibet, 
as it partially is in the present paper, though w r e have few 
plants from that part. The Tibetan plain at 14,000-15,000 ft* 
and upwards above sea-level may be divided into two unequal 
parts by an imaginary diagonal line from the desert of Odontala 
in the north to Tengri Lake in the south. The rivers and 
rivulets to the west of this line drain into numerous, often large 
salt-lakes. To the east of this line, as well as the country 
south of Lhasa, the drainage is to the sea, chiefly to the east by 
the feeders of the Hoangho and the Yangtze and the upper 
Brahmaputra, while a relatively small south-westeru portion is 
drained by the Sutlej and Indus. The western plain or plateau 
consists of vast wide valleys between lofty parallel mountain- 
chains running from the west to the east, and rising to 20,000 ft* 
and upwards. With few exceptions the mountain-chains are 
naked and arid in the extreme; but some of the higher peaks 
are permanently covered with snow. The valleys and inequalities 
of the plain are largely filled or covered with a deposit called 
loess, the product of erosion, wind-borne to its present position. 
In places the loess deposit is of great thickness, the result of 
centuries of almost incessant dust-storms, and intersected by 
streams and rivers, more especially iri North China; and where 
there is sufficient moisture it is exceedingly fertile. The com¬ 
position of loess varies, but it is more or less calcareous and 
argillaceous and of a friable nature. In some districts it is mixed 
with sand; in others gravel predominates. We sometimes find 
the word loess translated by mud, but it would be mostly dry 
mud within our limits, and loam is perhaps a more intelligible- 
rendering of the word. 

Climate *. 

The data concerning the climate of Tibet are very incomplete,, 
but sufficient to give an idea of the general characteristics. In 

* Temperatures have through out been converted to Fahrenheit’s thermometer,, 
and the -f- and — refer to the zero, and not to the freezing-point. 
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the first place we give a free translation of Maximo wicz’s account? 
relating chiefly to the Eastern and Northern parts. 

The winter in Tibet, observed three times in different years and 
months, and therefore the best known season, is cold, practically 
snowless, and characterized by a very dry, tempestuous atmo¬ 
sphere. The mean temperature of December and January is 
between + 6°*6 and -f 2 0, 8 Eahr,, but the nocturnal temperature 
in October falls to — 9°*4, in November and December to —22°*0. 
In January the lowest temperature was observed, — 2S°'8, and 
soon afterwards the mercury froze; at 1 p.m. it varied from —0°*4 
to and even higher; on sunny days occasionally +39 o, 0 

was reached, and once even +46 o *0 in consequence of the presence 
in the air of a copious dust heated by the sun's rays. During the 
day the wind, often violent, always blew from the west. Thus, 
both in October and November there were ten stormy days, in 
December fourteen, in January eighteen. Swamps and rivulets 
were frozen in Oeteber; the larger rivers in November; the 
lakes are so salt that they never become ice-bound. Later on, 
on account of the extreme dryness of the air, the ice on the 
swamps evaporates, the greater part of it disappears, and they 
are dried up ; similarly the rivers become waterless. Herbs 
also become so dried up that they crumble when touched and 
are ground to powder beneath the feet. The Yak and other wild 
animals were observed to lick up their food rather than detach 
it by their teeth. 

Snowstorms are very frequent, and always tempestuous on 
account of the west wind. Nevertheless, snow falls sparingly 
and in very small quantities and usually disappears on the 
following day, dissipated by the wind-blast and the heat of the 
ground. Hence level places and the flanks of the mountains 
looking south were destitute of snow, and only on the northern 
slopes did the snow remain for any length of time. The 
inhabitants state that in some years the snowfalls are heavy, 
but they do not remain long, or all the animals would perish. 

The limit of perpetual snow in Tibet seems to correspond to 
the lowest limit of the glaciers, and lies at 16,500-17,000 ft.; 
it is evidently much higher than in Am do around the upper 
Hoangho and on the south side of Nan Schan, where perpetual 
snow begins at 15,700 ft., whilst on the northern slope of the 
same range it descends to 14,700 ft. 

Spring in Tibet is cold and tempestuous, and disturbed by 
frequent snowstorms. 
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• As in spring, so in summer, frequent and sudden changes of 
the weather occur—from heat to cold, from clear to cloudy; and 
the state of the weather is so changeable that the inhabitants 
assert that each village in Tibet has its own weather. For in¬ 
stance, in the desert of Odontala (85° IS", lat.), on the second of 
June, after a warm day, there arose a tempest with a heavy fall 
of snow, and after this the temperature fell to — 9°*4. On 
other days, at 1 p.m. the air-temperature in the shade was 88°*2, 
and later 69°*6. In the open it was very hot, hut any cloud 
rising in the clear sky caused a lowering of temperature and often 
snow or hail. On clear nights in July the temperature falls 
to 22°*5. The sky is usually cloudy. Eain or snow falls, 
every day; thunderstorms occur frequently. "With the con¬ 
stantly falling rain the streams are quickly swollen. A river 
which in winter is scarcely 60 ft. wide, in summer spreads to a 
breadth of 300 ft.; the Murussu, with a bed 650 ft. wide in 
winter, becomes swollen in summer to 4800 ft., and at the same 
time the w r ater, which in w T inter is clear and limpid, becomes 
thick and muddy. All Tibet becomes, as it were, an immense 
swamp. No journey whatever can be undertaken, because 
the only material by which, in these regions, a fire is kindled 
for cooking food, drying wet garments, and warming men 
numbed with cold—the dried dung of oxen—is softened and 
dissolves. 

Autumn is calm, dry, and rather warm ; tempests are rare, but 
when they do occur they arise in the west. The characteristics 
of summer seem to prevail throughout Tibet; but in the alpine 
region of the Keria range rains were observed at least daily, and 
the mountains were enveloped in clouds. 

The province of Amdo, on the north-eastern boundary of 
Tibet, where the plains are more than 12,000 ft. high, rising 
above the course of the upper Hoangho and its affluent streams,, 
lias almost the same climate as Tibet. During the month of 
June, for instance, snow falls every day—indeed, according to 
the inhabitants, on some plains it never rains throughout the 
summer, but snows. Cold and storms prevail at the same time 
that spring is flourishing in the depth of the valleys. Never¬ 
theless a temperature of 80° was observed in July even on these 
elevated plains. In the deep river-valleys the air-temperature is 
cooler. A calm winter has a fairly copious snowfall, but even 
then only the northern slopes of the mountains are covered with 
snow for any length of time; recent snow, even in February* 
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quickly disappears. At the end of November the Hoangho was 
frozen; the ice, however, was not permanent and was already 
melted in February. The temperature at 1 p.m. in February was 
54°*9, March and April 77° # 5. During the night in February it 
fell to —H°*2, in April to 19°*4. 

The dryness of the air, the violent winds, and the cold nights 
much retard the growth of herbs and trees. In A.mdo, in the 
valley of the stream Eako Gol, flowing into the Sining, the first 
herb, the dwarf G-entianci squarrosa, opened its flowers at the 
beginning of April, and the leaves of trees and shrubs began to 
unfold about the same time. In the highest gorge of the Fiver 
Tedsin so late as June 1st only ten species of flowering plants 
were collected; and in elevated exposed places at that date not 
even traces of vegetation were visible. In the zone of alpine 
meadows flowers were produced from the end of June to the end 
of August. On the Nan Schan Mountains the thickets and, by 
the middle of August, the meadows have an autumnal appearance. 

In the desert of Odontala, North-east Tibet, the first flowers 
opened in the beginning of June, but in a cautious manner, as 
they scarcely appear above ground ; indeed, up to this time they 
have been covered by their leaves. In the Mur-ussu valley 
flowering herbs are found in the middle of June, but shrubs are 
still naked, and only in the beginning of July do they begin to 
put forth leaves. 

Tsaidam, situated 3000-4000 ft. lower, has a much less severe 
climate; the temperatime is warmer, the snow and rain less abun¬ 
dant, the sky usually clear and storms less frequent, but the 
air is often full of dust as in Mongolia, In the summer clouds 
of obnoxious insects appear, and to such an extent that the 
whole region becomes a desert and the inhabitants, with their 
flocks and herds, go up into the mountains. 

Maximowicz, to whom we are indebted for the greater part of 
the foregoing remarks on the topography and climate of Tibet, 
refers, as already mentioned, more particularly to the north¬ 
eastern part—the part from which we have the least material. 
For the west we have Straehey and Schlagintweit’s observations 
and data, besides the results obtained by the more recent 
travellers. We may here quote a few sentences from General 
Sir E. Straehey (Journ, Linn. Soc.,Bot, xxx. (1894) p. 101) ;_ 

“ The climate of these parts of Tibet is very extreme. The air 
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is very dry, and the sun’s power in the rarefied and usually 
cloudless shy very great. The vegetation is meagre in the last 
degree; and in the tract that I visited, which, being much nearer 
to the Himalaya than the region through which Capt. Bower 
passed, is no doubt better supplied with moisture, I estimated 
that not one-twentieth part o£ the surface was covered with 
vegetation. The comparison of Mr. Thor old’s collection of 
plants with that made by Mr. E. Winterbottom and myself in 
1847 will be of considerable interest.” 

Messrs. Sehlagintweit’s meteorological observations did not 
cover more than two or three seasons, and in many districts less ; 
hut they afford some idea of the climate of Western Tibet and 
the adjoining countries. They calculated the animal mean 
temperature at 16,500 ft. as follows :— 

Outer Himalaya, southern slopes . 82° Eahr. 

Inner Himalaya, southern slopes . 29%5° „ 

Western Tibet, and northern slopes of the 

Himalaya and Karakorum chains . 31° „ 

Kuen Luge, both sides of the crest . 20*5° „ 

The mean decrease of temperature for altitude, the result of 
a great number of observations, was l c Eahr. for 300 ft. The 
decrease of temperature in latitude is analogous to that in 
Oentral Europe, namely 2° Eahr. for l c of latitude; hut in High 
Asia, when the isothermal lines are reduced to the level of the 
sea, there is a decided decrease of temperature from west to east. 
The conditions of atmospheric moisture are exceedingly irregular 
over the different parts of High Asia. In Tibet the annual 
amount of rain varies between two and six inches only, whilst in 
Sikkim, in the eastern Himalaya, it exceeds 120 inches a year. 
This is of special importance with regard to the vegetation. The 
difference in the relative humidity of the atmosphere was found 
to be much greater in Tibet than previous data might have led 
us to expect. The dryness was frequently so great that only 
1 to per cent, of relative humidity was obtained 

In a comparatively recent summary of the rainfall of the 
earth, Supan gives the total amount of precipitation in the 
Pamirs, at Leh, and at Urga. The observations in the Pamirs 
were made at a Eussian military post, near the confluence of the 
rivers Murghab and Ak Baital, in about 73° 6' and 88° S', at an 
altitude of a little over 12,000 ft., and extended over one year 
only. The total for the year was rather less than 1-9 inch# 
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During the months of August and October there ivas no pre¬ 
cipitation whatever, and during three other months less than a 
millimetre per month. The relative humidity for the year was 39 ; 
the lowest, 19, in August, and the highest, 56, in January, The 
mean temperature for the year was 30°‘Q2 Fabr. January was 
the coldest month, with a mean of —12 0, 8; and July the hottest, 
with a mean of + 62°*2. The extreme highest temperature was 
-f Sl°*5, and the lowest —47°*2, giving a range of 128°*7 Fahr. 

The annual rainfall at Leh, in about 77° 30' and 34° 25', 
at an altitude of 11,278 ft., is given as 81 millimetres, equal 
3*1 inches. 

IJrga is in north-west Mongolia, in about 107° and 48°, and 
a degree south of Kiachta, at an altitude of 4376 ft. Here the 
average fall of five years’ observations is a trifle over 7*5 inches. 

The average annual rainfall of Kashgar (1894-6) was 4*45 inches. 
This is in about 76° 2' and 39° 27', at an altitude of 4000 ft. 

Captain M. S. Wellby’s c Through Unknown Tibet,’ pp. 429- 
431, contains some Meteorological Observations, which we re¬ 
produce in a condensed form. Wellby and Malcolm’s route 
across Tibet was between 34° and 36° of latitude and then by 
the north shore of lake Koko Nor, and was accomplished 
between May and October. During nearly four months they 
were at an average elevation of 16,000 ft. The distance traversed 
between Leh, in Ladak, and Tankar on the Chinese frontier was 
nearly 2000 miles, and it took nearly five months and a half. 

The meteorological data are for the months of May to October : 

May: Fourteen fine days; five snow or sleet. North winds 
prevailed till the middle of the month ; thenceforward west 
and south-west. Minimum night temperature 10° Fahr. 

June: Twenty-six fine days. Snow on four days. Winds 
variable throughout. Coldest night 7° Fahr.; warmest 33°. 
Maximum in sun 110° ; in tent 78°. 

July; Twenty-one fine days. Snow, sleet, or rain on ten days. 
Prevailing wind north-west. Coldest night (10th) 6° Fahr. 
Warmest night 1° of frost. Average night minimum 
21° Fahr. 

August: Eleven fine days and eighteen on which rain or snow 
fell. Winds variable. Several severe storms. Coldest 
night 18° Fahr.; warmest 40°; average night 34°. 

September: Twenty fine days and ten cloudy with snow or 
rain. Prevailing wind west. Coldest night 7° Fahr.; 
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• warmest 35°. Average frost at night 12°. Temperature at 
7 p.m. on the 27th reached 64° Fahr. 

October: Bay an Grol, camp 127, to Taukar, camp 141; about 
97° 45' and 36°. From here the course was north-east ai;d 
around the north coast of Koko Nor. Twenty-seven fine 
days ; two cloudy; two with snow. Coldest night 5° Fahr.; 
warmest 30° ; average night 22°. Cultivation is practised in 
long. 101°. 

Mr, Bockhill, whose route in 1892 was between 90° and 102° 
and 29° and 37°, compiled a table of mean monthly temperatures 
reproduced below. The Tibetan part of the journey was made 
during the months of February to September, and the general 
direction was southward. See “ Itineraries,” p. 148. 

Mean corrected Monthly Temperatures from January to 
October, 1892. Fahrenheit. 



7 A.M. 

2 P.M. 

7 p.m. 

Mean. 


o 

o 

o 

0 

January . 

1*2 

30*4 

17*7 

6*4 

February . 

17*5 

39*0 

27*0 

27*8 

March . 

18*9 

39*0 

263 

28*1 

April. 

28-1 

52*4 

32*5 

37*1 

May . 

40*9 

61-5 

44*3 

48*9 

June . 

35*7 

56-2 

38-3 

43*4 

July . 

42-6 

! W'(i 

44*2 

47*1 

August . 

41*7 

63-8 

49*5 

1 51*6 

September. 

507 

1 64-0 

50*8 

51*1 

October .. 

47*3 

48-0 

47*5 

47*7 


Some further information on climatology will be found in the 
•extracts from the narratives of the various travellers whose 
itineraries are sketched below. These, we may add, are limited to 
the travellers whose botanical collections have been investigated 
by ourselves, or whose observations we have repeated. 


I cannot conclude this introductory part without a few words 
respecting the authorship and the assistance received from 
various persons. Although Mr. Pearson is not responsible for 
Lira. J0URH.—BOTATSTY, VOL. XXXV, ST 
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any part of the paper in its present form, except for thd- 
approximate correctness of many of the statistics, and for the 
translation of Maximowiez’s data relating to vegetation and 
climate, he is really joint author of the enumeration of the plants. 
I am also greatly indebted to him for collecting data embodied 
in various other parts of this paper. Thanhs are due tO' 
Miss Hernsley and Mr. S. A. Skan for help in transcribing, in 
constructing the lists and tables, and in checking the figures and 
calculations. I also thank the Trustees of the Bentham Bund 
for reimbursing me with the sum expended on clerical assistance. 

ITINERARIES. 

Captain (Lieut.-G-eneral Sir) Richaed Steachet and Mr. James 

Rdwabd Winteebottom. SO 0 —81° 40'; 30° 30'—31° 5'. 

184S. 

Left Aim ora August 8, 1848, travelling by way of Milam 
(80° S' and 30° 25'), which is at an altitude of 11,400 ft. Thence 
their route lay through Shelong, Unta Dhura, Jainti Dhura 
(18,600 ft.), Topidhunga, Kyungar, and Laptel to the Balch 
Dhura Pass, 17,490 ft. Prom Balch Dhura they proceeded in a 
north-easterly direction, through Tisum, as far as the Sutlej 
river (80 c 24' and 31° 4'), and then in a south-easterly direction 
across the plain of Guge byway of Gam, Ligchephu, NimaKhar, 
and Jungbwa Tol to Lagan Tunkang, the south-eastern extremity 
of lake Rakas Tal, in about 81° 17' and 30° 36'. Thence north¬ 
ward, between the lakes, to Ju Kino (81° 21' and 30' 46'), the 
north-west point of lake Manasarowar, where the lakes are 
connected by a narrow channel. The altitude of these lakes, 
which are the source of the Sutlej, is 15,000 feet. The return 
journey was by the same route as far as the south-western angle 
of lake Rakas Tal; thence southward to the valley of the 
Kara all river, and north-westward to Sing Lapcha, Lama 
Chorten, Tazang, and south-westward to Chirchun (80° 14' and 
30° 40') across the Jainti Dhura and southward to Milam, where 
they arrived September 26, 184S. 

General Strachey’s Narrative contains so much of interest to 
the botanist, that we extract freely and somewhat copiously from 
it; partly in his own words, partly very much condensed, and 
partly isolated facts. A few of the names of plants employed by 
him may designate species which we have under different names,, 
though we have endeavoured to secure uniformity. 
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As an introduction to the flora of the drier region of Tibet 
Proper we reproduce his list of plants collected in the neighbour¬ 
hood of Milam :— 


Plants found at and near Milam at 11,000 to 13,000 ft. 


Clematis oriental!s. 
Thalictrum platycarpum. 
Ranunculus sp. 

Aconitum Napellus. 

,, beterophyllum. 
Berberis vulgaris. 

Draba lasiopbylla. 
Sisymbrium bimalaieum. 
Brassica campestris. 
Lepidium capitatum. 

Silene inflata. 

Stellaria decumbens. 
Arenaria sorpyllifolia. 

„ bolosteoides. 

Impatiens Thomsoni. 
Thennopsis barbata. 
Caragana crassicaulis. 
Guldenstzedtia himalaica. 
Astragalus himalayensis. 

„ multiceps. 

Cieer songaricum. 

Potent,ilia fruticosa. 

„ ambigua. 

„ bifurca. 

Rosa Webbiana. 
serieea. 

Pyrus Aucuparia. 
Cotoneaster microphylla. 
Saxifraga fiagellaris. 

,, Stracheyi. 

Ribes Grossularia. 

„ glaeiale. 

Sedum asiaticura. 

„ trullipetalum. 

„ Ewersii, 

Epilobium latifolium. 

,, roseum. 

„ origaniiblium. 

Piturantbos nudus. 

Seseli trilobuni. 
Pleurospermum Candollei. 
J} stellatum. 


j Heracleum Brunonis. 
j Lonicera glauca. 

„ obovata. 

„ alpigena. 

Galium triflorum. 

Nardostachys latamansi. 

Erigeron alpinus. 

Anapbalis Royleana, 

Allardia tomentosa. 

Tanacetum tibetieum. 

Artemisia scoparia. 

„ biennis. 

„ sacrorum. 

Cousinia Thomsoni. 

Crepis glauca. 

Lactuca rapunculoides. 

Campanula casbmiriana. 

„ aristata. 

Androsace Chamcejasme. 

Gentiana caeliemeriea. 

Pleurogyne carintbiaca. 

Polemonium cmruleum, 

Eritrickium strictum. 

Yerbascum Thapsus. 

Scrophularia lucida. 

Veronica ciliata. 

„ biloba. 

Pedicularis megalantba. 

„ tubi flora. 

Orobancbe Epithymum. 

Elsboltzia eriostacbya. 

Origanum vulgare, 

Nepeta spicata. 

„ discolor. 

Scutellaria prostrata. 

Axyris amaranthoides. 

Polygonum isiandicum. 

„ aviculare. 

,, tubulosum. 

„ glaeiale. 

polystaehyum. 

Rkeuin W ebbiauum. 

N 2 
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I'iippopliae rhamnoicles. 
Parietaria clebilis. 
Ephedra vulgaris. 
tTmiiperas communis. 

„ Pseudo-Sabina. 

„ macropoda. 

Allium Yictorialis. 
Potamogeton pectinatus. 
Scirpus setaceus. 


Scirpus Caricis. 
Hierocliloa laxa. 

Deyeuxia seabrescens. 

A veil a tvnea. 

Eanthonia cachemyriana. 
Bromus fcectorum. 
Agropyron longearistatum. 

„ semicostatum. 
Elymus sibirieus. 


As the distance from Milam was increased, the vegetation 
heeame more and more scanty and the last hushes worthy of the 
name {Juniperus communis) were passed a few miles south of 
Shelong, 12,800 ft. The height of the Pass of IJnta Dhura is 
17,580 ft.; and vegetation reappeared on the north face, after a 
descent of about 500 ft., with Cheircmtlms Mmalayensis , JEJls- 
holtzia eriostachya , and dense, cushion-like masses of Thjlaco - 
spermum rupifragum , a foot or more in diameter. The vegetation 
of the ascent to the Pass of Kyungar (17,500 ft.) was very sparse, 
hut a few plants were noticed almost to the very top, namely, 
j Eritrichium spathulatum , Microula JBenthami , Urtica hyperborea ? 
Taraxacum officinale , Ranunculus Jiyperboreus , Arabis alpina , and 
Thalictrum minus « The only fern of these regions is Cystopteris 
fragilis. The Balch ridge rises to upwards of 18,000 ft.; but this 
range hardly comes within the limits of perpetual snow, and 
phsenogatnous vegetation exists to the very summit, within a few 
feet of which Allardia tomentosa was growing freely. Here also 
were found two species of Saussurea (so numerous at high 
elevations), namely, S. Hoolceri and S. bracieata , and JSfepeia 
bracteata and Arenaria musciformis. On the descent from the 
Balch Dhura Pass, which we take as the entry into Tibet 
Proper, at about 17,000 ft., vegetation reappeared somewhat 
freely; and by the side of a small stream, which to the north of 
the Indian watershed is essential to any approach to vigorous 
vegetation, several new plants were found, among them: Gentiana 
nubigena , Draba lasiopliylla , Pedicularis versicolor , P. rJdnanth - 
oides, P. clieilanthifolia , and some grasses and sedges, including 
Trisetum subspicatum , JDeschampsia ccespitosa , and Car ex mtulata . 
At Tisum (14,690 ft.) Stracheya tibeticawas discovered, and among 
other new plants were the following :—Alyssum canescens, Biellaria 
graminea, Potentilla An senna, Saussurea glanduligera , Crepis 
glomerata , Parnassia ovata , Scopolia prcealta, Salsola Kali , and a 
few grasses, such as Stipa purpurea , & orient alls, S. sibirica. 
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.Festuca valesiaea , F. nitidula, F. sibirica , and Elymus sibirieus* 

In the valley which they descended, Triglochin palustre was met 
with, and this was afterwards found at an elevation of 15,000 ft. 
associated with T. maritimum , Crambe cordifolia , Glauoc maritima y 
and Eurotia ceratoides. At the head of a ravine near the Sutlej 
(14,820 ft.) they found Chamcerhodos sabulosa, Aster mollius - 
cuius, Deyeuxia compacta , Stipa Eversii , E, mongholica, Dry - 
zopsis cequiglumis, and Lasiogrostis mongholica . Lower down 
(18,350 ft.) the largest shrub was Myriccirict elegans, here growing v 
to a height of five or six feet with stems often three or four • 
inches in diameter. The dam a (Caragcma pygmcea ) was usually v 
luxuriant, rising to three feet or more. Clematis graveolens , 
Crepis glauca, Tanacetum gracile, Artemisia salsoloides , A * 
sacrorum , A. Roxburghiana , and Christolea crassifolia were also 
collected here. On the banks of a stream near Ligchephu 
Hippophae Rhamnoides occurred full of berry. At Gyanima 
(ISTima Khar), near a small lake at a lower elevation, the soil was 
covered with green turf, intersected by numerous small streams ; 
and Ranunculus aguaticus , R. Cymbalarice, Hippuris vulgaris, 
two species of Gentiana , and Frimula tibetica, not exceeding an 
inch in height, were found in abundance. In the ravines near 
the lake of Kakas Tal (15,000 ft. and upwards) a small willow, 
Salix sclerophylla , was not uncommon, and Rheum Moor - 
croftianum , Gentiana nubigena, Lagotisglauca, ArenariaStracheyi, 
and Pleurospermum were collected or observed. The vegetation 
along the southern shore of Kakas Tal and between the lakes 
was excessively meagre, and no novelties were added to the 
collection. Caragana pygmasa, Potentilla sericea , Thylacospermum 
rupifragum , Silene Moorcroftiana , Dracocephalum heterophyllum, 
JSfepeta, tibetica , N. supina, Oxytropis Stracheyana , Aster mollius- 
cuius , Senecio coronopifolius , Artemisia Stracheyi , Tanacetum 
sp., JLactuea Lesser tian a, Androsace villosa , Sedum fastigiatum, 
JDraba lasiophylla , Delphinium ccsruleum, and Allium Jacque - 
montii , together with a few grasses and sedges, would nearly 
complete the flora of this desert region. In the valley of the 
Karnali river there was a comparatively luxuriant vegetation. 
Descending from Gunda Yaukti, Biebersteinia Emodi, Euphorbia 
tibetica , Scirpus Caricis , and Agropyron long ear istaUm were 
added to the collection. Between Chirchun and Shelong, ITrtim 
hyperborea was found, probably above 17,500 ft. 

The foregoing extracts and excerpts embody all the important 
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botanical data, to which we may add a Short note hy General 
‘Strachey on the general character of the vegetation, written in 
‘Connection with our account of Captain Bower and Dr. Thorold’s 
collection :— 

t£ The time during which we were there was little more than a 
month, and the area we traversed was comparatively limited; 
but I think the collections were fairly complete. We were, 
however, rather late in the year, and we may have lost some 
of the earlier flowering plants. The total number of flowering- 
plants collected in Tibet consisted of forty-one natural orders, 
of which thirty-three were exogenous and eight endogenous ; the 
exogenous genera being ninety-six with 173 species, and the endo¬ 
genous genera twenty-four with forty-five species, of which thirty 
were grasses and sedges. A single fern ( Cystopteris fragilis) 
was found and three or four mosses. The lichens were obtained 
exclusively, 1 think, from rocks. The country in which our 
collections were made is between the eightieth and eighty-second 
meridians, extending from Niti to Manasarowar Lake.” Niti 
here should probably be Balch; and the statistics of the flora 
are probably higher than they would be within our limits ; hut 
it is difficult to obtain an exact verification of all the details. 

The following characteristic plants not in our Enumeration 
were found by Strachey and Winterbottom between Milam and 
Balch Bhura, or at least eastward of the eightieth meridian 
Aren ana glanduligera, Edgw., Geranium pratense , L., Viola 
Jcunaivarensis , Boyle, Lychnis brachypetala, Hurt. Berol., Epilo - 
hinm palustre , L., Lonicera glauca , Hook. f. <& Thoms., Artemisia 
biennis , "Willd., Lindelofia Benthami , Hook, f., Pedicularis 
versicolor, W ahlenb., Euphorbia Strachey i, Boiss., Cares; Lehman?, 
Drejer, and Boa bullosa , L. Had we included the foregoing 
plants in our Tibet list, it would have added two natural orders, 
namely Yiolacese and Onagracese, not otherwise represented; 
but as they do not occur in any of the other collections, we have, 
for reasons given elsewhere, left them out. 

Dr. Thomas Thomsoh. Little Tibet or Ealtistan . 1847-48. 

Although Thomson did not extend his travels into Tibet 
Proper, he explored the western extension of the same botanical 
region and the adjacent countries in which there is a transition 
to the rich flora of the humid Himalayas, and his work, 
6 Western Himalaya and Tibet/ has neither been superseded 
nor greatly supplemented from a botanical standpoint. It 
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abounds in geological ahd botanical information, wduch is repeated 
in a more digested form in the Introduction to the 4 Flora 
Xndica.’ 

Starting from Simla on the second of August, 1847, the 
Mission to which Thomson was attached travelled up the valley 
of the Sutlej river to its junction with the Piti, across the State 
of Piti, over the Parang Pass and north-eastward to the Indus, 
the course of which was followed, with a detour in Zanskar, to 
Leh. Thence northward to ISTubra and down the Shayuk river 
to its junction with the Indus and onward to Iskardo. On the 
second of December they left Iskardo in the direction of 
(Kashmir, by way of the Indus and Sind to Bras, where they 
were stopped by the snow. They returned to Iskardo, where 
they wintered. In February, 1S48, an excursion was made down 
the Indus to Kondu, the most north-westerly point reached—- 
about 75° and 35° 25'. They again returned to Iskardo, and 
then went southward to Kashmir and Janu, on a tributary of 
the Chenab river and again north-eastward, across the Upper 
Chenab valley and Zanskar, to Kalatze, on the Indus, and then 
on to Leh. Thence by w f ay of Hubra, to Karakorum Pass, in 
about 77° 40' and 35° 35'. The return journey was by way 
of Leh, Kalatze, Kargil, Zoji Pass, and Kashmir to Lahore. 
Taking Thomson’s map, the country traversed in various 
directions would be between 75° and 78° and 31° and 35° 35'. 

Dr. (Sir Joseph) D. Hooker. 88° 45'; 28°. 1849. 

Entered Tibet, in October, 1849, from the northern boundary 
of Independent Sikkim, in about 88° 45' and 28°. He twice 
ascended Mount Bhomtso (18,500 ft.) not far from the frontier, 
where, however, the climate, and consequently the flora, is that 
of dry Tibet. The botanical results were poor, the number of 
species gathered in two days’ journey amounting to only fifteen 
or twenty. They are almost identical with those from equal 
elevations (16,000 to 18,000 ft.) in West Tibet. “ A stunted 
Lonicera and Urtica being the prevalent species at 16,000 ft., 
with creeping Carices in the sand, and tufted plants of Alsinea?. 
Draha , Androsace, Oxytropis cJiiliopkylla , Sedum , Saxifrccya, 
and grasses and sedges, most of which ascend to IS,000 ft. The 
curious genus Thylcicospermum forms hard, hemispherical mounds 
on the stony soil, and is one of the most conspicuous features of 
the flora. The ground was everywhere there covered with an 
efflorescence of carbonate of soda, and the pools of water were 
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full of Mamincuhis aguatilis and Zannichellia palustris , also 
typical of similar situations in West Tibet/ 5 

In the Introduction to Hooker and Thomson’s ‘ Mora Indiea/ 
from which the preceding paragraph was extracted, “Western 
Tibet,” including Little Tibet and Baltistan, is divided into eight 
Provinces, namely:— 

1- Gruge, the Tibetan course of the Sutlej. 

2. Piti and Parang, the basins of the rivers of those names,. 

tributaries of the Sutlej. 

3. Zanskar, the basin of the Zanskar river. 

4. Dras, the basin of the Dras river. 

5. Nari, the upper course of the Indus. 

6. Ladak, the middle Tibetan course of the Indus, 

7. Balti, the lower Tibetan course of the Indus. 

S. Nubra, the upper basins of the Nubra and Sbayuk rivers,, 
tributaries of the Indus. 

These Provinces comprise the country botanized by Thomson, 
Strachey and Winterbottom, and others; but only Guge and Nari 
come within our limits. 

Eespecting the boundary between India and Tibet, in relation 
to botanical regions, the authors express the opinion that it 
should begin where the dry region begins, and this is practically 
the boundary adopted in this paper. 

The Brothers Schlagintweit. SO 0 —81°; 30°—31° 30'. 1854-58. 

Having made use of many of their data, it may he worth while 
to indicate briefly their route in the North-west Himalaya and 
Tibet. They traversed the country in many directions between 
70° and 80° and between S0° and 87°—that is to say, the valleys 
of the middle Sutlej and Indus aud the upper Kavie, Chenab, and 
Jelaxn rivers. They crossed into Tibet by the Milam route, and 
reached as far north as Gartok; and they crossed the Karakorum 
and Kuen Luen chains in two places. Bushia, in the direction of 
Khotan, was their furthest to the north-east; but they reached 
Yarkand and Kashgar in the north-west. Prom the south they 
crossed the Pass of Skardo and made the southern ascent of the 
Karakorum range. 

Captain H. Bowes and Surgeon-Captain W. G. Thobold. 

80°—102° ? 29° 80'—34° 30'. 1891-92. 

Left Leh on June 14th, 1891, and entered Tibet by the Lanak 
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Lji (30° 25'), travelling in an easterly direction^to the Mangtza 
Oho at an elevation o£ 16,540 ft., over a Pass 18,400 ft. high.. 
Descending to 17,930 £t. they came upon a large lake, the Horpa 
Oho, the highest they encountered throughout their journey and 
“ probably the highest in the world.” This is in about 81°* 
The next lake they struck was Aru Oho, and then taking a south¬ 
easterly direction to camp forty-six, on the banks of Lake 
Chargat Oho in about 88° and 31°. This is a region of lakes, 
and in spite of opposition the travellers pressed on in the same 
direction as far as Gaga Linchin beyond Garing Oho, 88°25 r and 
31° 80', altitude 15,560 ft., and their nearest point to Lhasa. On 
October 4th they began to retrace their steps by way of Chargat 
Cho, where they turned northward, and on the 18th they had to 
climb a Pass 18,768 ft. high. The cold was intense, although the 
thermometer only went down to 15° below zero Fahr. They 
continued northward nearly to the thirty-third parallel, and then 
proceeded in a south-easterly direction. On November the 14th 
they camped for the first time during five months below 15,000 ft. 
Their route lay through Ohiamdo, about 96° 40' and 31° 10' 
Batang, Litaug, to Tachienlu, Szeclmen, in China Proper—about 
102° and 30°. Thence to Yatu, and by the Min and Yangtze rivers 
to Shanghai. Thus they traversed Tibet from west to east and 
finished by crossing China. There is scarcely any reference to 
the vegetation in Captain Bower’s narrative, except the absence 
of pasture; but the following extract contains some interesting 
facts;— 

“ The whole of central and northern Tibet and almost the 
whole of Western Tibet is known as the Chang. It consists of 
a high tableland with hills, mostly of a rounded character; but 
here and there sharply defined snowy ranges are met with. The 
mountains have a general east and west tendency, but no defined 
watershed exists; rivers may he met flowing in almost any 
direction and all terminate in large salt lakes. These lakes 
appear to have been at one time much bigger than they now are, 
as unmistakable signs that they are drying up are to he seen. 
An idea of the physical configuration of the country may he 
gathered from the fact that for five months we never once 
camped at a lower altitude than the summit of Mont Blanc; and 
all the enormous stretch of country we covered in that time 
contained not a single tree. The greater part of this Chang is, 
of course, uninhabitable for the greater part of the year, and most 
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of the places that would afford grazing in summer are too far 
distant from suitable winter quarters to he availed of by the 
nomads. 

“ In South-eastern Tibet the country is of quite a different 
character ; deeply-cut valleys, steep, well-wooded hills and rivers 
that eventually find their way to the sea being the characteristics. 
The populationis a settled one, living in houses and growing crops.” 

Captain Bower’s Official Report, which was of a confidential 
character and not on sale, contains a preliminary list of the 
plants with comments, both by Dr. Thorold and W. B. Hemsley, 
and also a brief account of the Zoology by the former. Through 
the courtesy of the Secretary of State for India we have been 
permitted the use of a copy for the purpose of extracting the 
scientific results. As this report is not a public one it seems 
desirable to extract in full the paragraphs relating to the collec¬ 
tions. In the first place we reproduce Dr. Thorold*s note on the 
botanical collection :— 

“ I am indebted to Mr. W. Botting Hemsley, E.R.S., of the 
Royal Botanical Gardens, Kew, for the determination of the 
species. The collection includes, as far as I am aware, every 
,flowering plant seen by me in Tibet, with the exception of the 
1 wild rhubarb and the burtza [Tanacetum tibeticum ], the roots of 
which latter plant are used in high altitudes of Eastern Ladak 
for fuel by shepherds and sportsmen. Both these plants are 
very bulky, and are found in Ladak, and were therefore not col¬ 
lected. I could get no information as to the use of any of the 
plants as medicines. The leaf of the wild rhubarb is dried and 
mixed with tobacco for smoking : the smoke is mild and fragrant, 
and though not resembling tobacco in taste, is pleasant. Owing 
to the extremely rigorous climate the season of flowers in the 
high central plateau of Tibet is short. 

“When we crossed the frontier of Tibet on July 3rd, 1891, 
the flowers were in bud * the eggs of the birds were in their 
nests on the ground, and summer was commencing. No flowers 
were seen after September 8th, and by that date the grass was 
in seed, and the autumn well begun. 

“ The plants w r ere, therefore, collected within a comparatively 
short period. South-eastern Tibet, which was traversed between 
the beginning of December and the beginning of Eebruary, is a 
well-wooded country, rich in flora; but the high central plateau of 
Tibet lias not a plant bigger than the burtza, growing four to six 
inches above the ground; and in this region the only plants that 
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can be used for fuel are the burtza and the Myricaria germanica * * 
var." prostrata, the roots and stems of which are both woody. 
For long intervals, however, neither of these plants was found. 

“ It is interesting to note the frequent comparatively large , 
underground fleshy stems and roots, showing the provision made 
by nature to store up nutriment for the plant below the surface ot* ; 
the soil, in a climate where the temperature even in midsummer 
falls at night to a few degrees above or below freezing. The 
nutritive value of the grass must be very great, from the 
beginning of July to the end of October, as the herds and flocks 
of the nomads testify. The plants requiring special names in 
the catalogue will he named hereafter.” 

W. B. Tlemsley’s preliminary summary of the botanical collec¬ 
tion is perhaps worth inserting here :— 

The botanical collection submitted by Dr. Thorold to Kew 
for determination consists entirely of flowering plants, and com¬ 
prises about 115 species, of which twenty probably are undescribed, 
or at least unrepresented, in the Kew Herbarium. But until 
they are critically worked out the number of novelties must 
remain uncertain, and there was no time to do this previous to 
Dr. Thorold’s return to India. Apart from the number of 
novelties, however, this is a highly interesting collection, repre¬ 
senting as nearly as possible, as Dr. Thorold assures us, the 
complete Phanerogamic Flora of the region explored, at altitudes 
of 15,000 to 19,000 ft. and chiefly above 17,000 ft. As may 
be seen from the accompanying rough list, many of the species 
are the same as those first discovered some forty years ago by 
Dr. Thomson in a somewhat higher latitude and ten to fifteen 
degrees farther west. Most of these are only now collected for 
the second time. 

“ The plants are nearly all characteristic of a very dry climate, 
consisting largely of exceedingly dwarf herbaceous perennials 
with large root-stocks, evidently often of considerable age.j 
Ephedra vulgaris [correctly JE. Gerardiana ], from an elevation of 
16,500 ft., is the only truly shrubby plant, and this, judging from 
the specimens, does not exceed six inches in height, even if it 
attain so much. Quite a large proportion of the species do not 
rise more than one to three inches above the surface of the soil, 
and some of them not more than half an inch. No fewer than 
twenty-eight Natural Orders are represented in this small collec¬ 
tion, yet the great bulk of the species belong to about half-a-dozen 
Orders. Thus, the Compositse contribute twenty-two species, 
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the Grraminese thirteen, the Leguminosae twelve, the Crueiferse 
eleven, and the Banuneulacese eight. Among the plants collected 
at altitudes of 18,000 ft. and upwards are:— Capsella Thomsoni , 
Thermopsis in fiat a, Samsurea tridactyla , Tretocarya pratensis 
. Microula tBenthami, and Poa alpina. The Saussurea is recorded 
from 19,000 £t«, perhaps the greatest elevation at which any 
flow r ering plant was ever collected. 

44 Many other points of interest suggest themselves, but it 
would be premature to attempt to indicate them before tbe 
collection has been more thoroughly worked out.” 

It may he added that no important modification of the fore¬ 
going summary results from the more critical determination of 
all the species, except that Tretocarya, pratensis and Microula 
JBenthami are synonymous, and the same as M . tibetica . Dr. 
Thorold’s valuable notes accompanying the specimens collected 
by him are incorporated in the general account of the Vegetation,, 
which follows the Enumeration. 

Dr. Thorold, so far as we are aware, w r as the only one of our 
travellers who collected specimens and data of the Zoology of 
Tibet. The following is a list of the Butterflies, collected or 
observed, extracted from tbe Official Beport, in Bower’s 4 Diary 
of a Journey across Tibet ’ (Calcutta, 1893), p. 115:— 


“ Name. Date. Alt. hat. Long . 

Oeneis pumilus, Feld. . Aug. 9,1891. 16,000 33° 25' 84° 25 r 

Vanessa ladakensis, Moore... Sept. 10, „ 15,500 31° 29' 89° 10' 

Synehloe Butleri, Moore. June 28, „ 17,000 Ladak 

tPieris chloridiec, Hiibn. June 30, „ 16,500 „ 

Parnassius acco, Gray. July 10, „ 17,600 34° 25' 80° 35 f 

„ Jaequemon jf «,Boisd. July 9, „ „ 34° 32' 80° 25' 

Colias Fiddii , Men. Feb. 15, 1892. 8,500 


44 The above collection includes every butterfly seen by me in 
Tibet, as far as I am aware. The originals have been sent to the 
Curator, Indian Museum, Calcutta. 

44 All these species are also found at high altitudes on the north¬ 
west frontiers of Tibet and China, with the exception of Pieris 
cMoridice , which ranges from Europe to the North-west Hima¬ 
layas, and Parnassius acco , which so far has only been met with 
on the Karakorum range and the frontier of Ladak and Tibet., 
As, with the exceptions just noted, they are found at both the 
east and west frontiers of Tibet, it is justifiable to infer that these 
species inhabit the whole of the Tibetan central plateau.” 
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The following interesting observations on the Eanna of Tibet 
are from the same source, pp. 115-116:—“ The high central plateau 
of Tibet is densely stocked with animal life. Yak, Poephagus 
grunniens ; Tibetan antelope, Kemas JBCodgsonii ; Tibetan ravine 
deer, Procapra pic tic and at a; Xiang or the wild horse, Pquus 
hemionus; Burhel, Ovis Nahura; Ovis Hodgsonii; wild dog, 
Oanis Ghanco ; and grey wolf, Ganis laniger , were the larger 
well-known animals met with in suitable ground; often in 
immense numbers. Herds of 40 to 80 yak—bulls, cows, and 
calves together—were seen grazing in sheltered valleys or on the 
hill-sides. As many as 800 kiang, 700 or 800 antelope, and 80 
or 100 ravine deer were sometimes viewred on the same day. 

4t The animal food-supply on the high central plateau is practi¬ 
cally inexhaustible, considering the few months in the year this 
plateau is inhabitable. Hares, Tibetan, sand-grouse, Syrrhaptes 
fibetanus , and ‘ram ehickore, 5 Tetraogallus liimalayensis , are 
resident and occur in great numbers. 

“ Wild goslings of bar-beaded geese, Anser indie us, were found 
in pools at altitudes of about 17,000 ft.; but this appears to 
be tbe only game-bird that breeds on the high central plateau. 
In the autumn immense docks of 4 coolen/ duck, geese, and teal 
were seen winging their flight India-wards from the north. A 
single full snipe was very rarely flushed from a marsh. The 
other animals on the high central plateau were foxes of many 
kinds, marmots, Arctomys Bolac , and a large-eared field-mouse. 
The only fox identified was Vulpes ferilatus, Hodgson. The 
footmarks of bears were seen, but none of other carnivora except 
those mentioned above. The small running streams on tbe 
southern border of the high central plateau, if rising from springs 
not liable to freezing, were well stocked with fish; small, but 
excellent eating. Locusts and butterflies were found on tbe 
high central plateau. In South-eastern Tibet, immediately before 
entering the wooded country, we met with an extremely rare bear 
(undetermined). The Tibetan wapati, Cervns eustephanus , tbe 
musk-deer, Mosclms moscliiferus , and the napi Plaphodus cepha- 
lophus , were the animals met with in the forests and identified. 
Musk-pods and stag-horns for medicine are largely exported to 
China from districts not in close proximity to monasteries. It 
is not yet finally decided whether the stag above mentioned 
is the Germs eustephanus or not, the question being still under 
the consideration of experts. The game-birds found in the region 
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and identified were CrossopHIon tibeicmum , Iphagims G-eoffroyii r 
Bfaasianiis decoUatus , Teiraophasis Schzenii, Bon asia &evatzom y 
and Berdrix sifanica. Crossopfilon tibetanum is i Hodgson’s 
eared pheasant/ a magnificent white bird, the habitat of which 
for many years, and until quite recently, was unknown, the only 
shin in existence until recently haying been procured by a 
Nepalese, who brought it from Pekin with the story that it had 
been brought thither as part of a tribute. N ear the monasteries 
the killing of animals is forbidden, and the neighbouring country 
is a magnificent game-preserve stocked with pheasants and deer.. 
In South-east Tibet, in the large rivers, fish were numerous and 
large. Honey-bees were seen in this district, and honey was 
procurable.” 

We have much pleasure in mentioning here that Captain 
Bower was awarded the Pounders 5 Medal of the Boval Geo¬ 
graphical Society in 1894. 

The lion. "W. Woodville Bockhill. 90 : — 102°; 29°-—37°. 

1892, 

Left Peking on the first of December 1891 and travelled 
westward through Kalgan, Turned, and Hangkin to Orat (107° 
41 r ), and then southward and westward to Nifousban (105° 40'. 
37° 40 ? ), Tingspanhui, Lanshoufu and Hsining (101° 15'. 36° 45'), 
arriving there on the tenth of February, 1892. Kumbum and 
Lusar were visited and a short excursion was made into the 
Salar country; then a westerly course was taken, south of lake 
Boko Nor, to Shangchia (97° 40'. 36°), arriving there on the 
fourth of April. Thence through Tsaidam, as far as Naichi Gol 
(94° 35'. 36° 25'), continuing southward across the Kokotom Pass, 
the Kokoshili range, the Ulanula and Dangle mountains, the 
sources of the Toktomai river, and the valley and basin of the 
Mums, reaching Namru Tso (90°. 32°) the eighth of July. This 
was the nearest approach to lake Tengri Nor, about twenty 
miles to the south, permitted by the local authorities. The 
rest of the journey in Tibet was eastward and southward 
to Shamdun (99°. 29 c ), Sept. 1st; then northward to Batang, and 
eastward to Litang and Tacliienlu and across China to Shanghai. 

Mr. Bockhill presented to Kew through Professor C. S. 
Sargent, Director of the Arnold Arboretum, Harvard University, 
the botanical collection he made on this journey; and we may 
repeat here his note on it, which appeared in the Society’s Journal 
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(Bot. xxx. 1894, p. 131), accompanying our detailed enumera¬ 
tion of the species : — 

“ The object I had in view when making the little collection 
of plants, which, through Professor C. S. Sargent’s kindness, has. 
been examined and classified by Mr, Heinsley, of the Royal 
Gardens, at Kew, was to give some idea of the flora of the country 
between the Kuen Luen range to the north and the inhabited 
regions of Tibet adjacent to the Tengri Nor on the south. This 
region has an average altitude of 15,000 ft. above sea-level along, 
the route followed by me in 1892, and had not, prior to my visit,, 
been explored. 

“ The route followed in 1879 by Przewalski when travelling 
towards Lhasa, which was nearly parallel to the last that I took, 
differed considerably as regards the configuration of the country 
from mine ; and consequently I anticipated that notable differ¬ 
ences in the flora along the two roads would he discovered. 

“ I traversed this country in the months of May, June, July, 
and part of August, and heavy snowstorms and nearly daily frosts 
occurred during this period, though the thermometer rose more 
than once to 70° F., and even to 83° on one occasion in the shade 
at 2 p.m. The mean temperature from the 17th of May, when we 
entered the mountainous region to the south of the Tsaidam, to 
the 11th of August, when we descended to below the Timber line 
(13,500 ft. above sea-level) on the Eamachii, where I ceased col¬ 
lecting plants, except such as the natives pointed out to me as 
being used by them either as food or medicinally, is shown in the 
following table:— 


1892. 7 a.m. 2 p.m. 7 p.m. 

May 17 to 31.......... 37*5F. 54*6F. 37*3 F. 

June .. 35*7 55*9 38*3 

July .... 43*0 54*6 44*2 

Aug. 1 to 11 . 40*6 . 61*5 47*3 


“ Nearly the whole of the region traversed in this interval was 
of sandstone formation, the predominating colour of which was 
bright red. The water was invariably brackish, and in many 
cases undrinkable; the soil everywhere sandy, or covered with a 
rather flue gravel, and occasionally a little day. The grasses 
grew in bunches, nowhere forming a sod, except around the 
rare pools of pure water fed by the melting snows we occasionally 
passed. 
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“ I was careful to collect all the flowering plants I saw along 
my route, and the barrenness of this region may be judged by 
the very small number I have brought home with me. 

u The only edible plant we found in this country was a species 
of onion (Allium senescem) *, which grew in the sand in great 
-quantities at altitudes higher than 15,000 ft. above the sea-level, 
though we looked for it in vain below this level, 

“ I may here remark that the rhubarb-plant, which I found 
growing in enormous quantities on the north and north-eastern 
slopes of mountains on the IclTu, Bench’u, and other feeders of 
the Jyama-nu ch’u, thrived at an altitude above sea-level, ranging 
from 12,000 to 13,500 ft. I note this fact, as Col. Przewalski 
(Mongolia, ii. p. 81) says that this plant rarely flourishes at an 
elevation of more than 10,000 ft. above the level of the sea.” 

Including the rhubarb and onion referred to in the above 
note, of which no specimens reached Kew, the flowering plants 
observed by Mr. Eoekhill numbered fifty species. Each speci¬ 
men was carefully labelled, giving locality, altitude, latitude and 
longitude, date, relative frequency, and other particulars. Only 
two species were not recognized as belonging to previously 
described species, namely Gentiana Mockhillii , Herns!., and 
Kobresia Sargent iana , Hemsl. 

The references to vegetation in Mr. Eoekhill’s narrative are 
few, yet on that account of great interest, because so much of 
the country traversed had no vegetation worthy of the name. 
But a few special allusions to plants are worth extracting. At 
p. 192 (May 28th, 93° 35 r . 35° 30', 13,788 ft.) it runs: “The 
Sharakingi Gol (/. e. river of the yellow thigh-bone) is a clear 
mountain rivulet tumbling down over granite boulders from the 
snow-covered pass. The road up the latter looks very easy. 
The grass around our camp is just beginning to turn green, and 
the ground is covered with yellow and violet tulips and a little 
edelweiss.” 

The 45 tulips 55 were Gagea pcmciflora, which appeared in our 
original list as Tulipa (§ Orithja) sp. aff. T. eduli , Baker; hut it was 
again examined, and our colleague, Mr. C. H. Wright, succeeded 
in identifying it. Eoekhill mentions the iris and tulip again on 
June 17, in about 92° and 35°. By June 25th (90°. 33° 40') grass 
was showing green, and Lagotis , Oar ex, Kobresia , and Festuca 
were picked in flower. Under date of Aug. 2nd (93° 15 f . 31° 50') 

* There was no specimen of this plant in Mr. Roekhill’s collection.—W, B, H. 
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we find ttte note : C£ The ground on which we have camped is one 
big bed of fragrant, light blue dowers {Microula sikJcimensis ), and 
the grass is so long that it makes a soft bed for us/ 5 The change 
in climate and -flora is already perceptible in this longitude. 

Mr. BockhiH’s mean temperatures are reproduced in our 
chapter on climate. It may be worth while pointing out that 
in his Table of Latitudes and Altitudes (‘ Journey through 
Mongolia and Tibet, 5 pp. 386-395), he makes some interesting 
comparisons with the altitudes and geographical names obtained” 
by other travellers. 

Prom August 11th, approximately in 94° and 32', Koekhill 
followed Bower and Thorold's eastward route, and the differences 
in altitudes and geographical names, as given by the former, are 
considerable. 

Mr. and Mrs. St. G-eobg-e B. Littledale. 80°—90° 25'; 30°— 
37°. 1895. 

Travelled overland by Constantinople, Tiflis, and Samarkand, 
across the Tian Shan, through the Terek Pass (12,700 ft.) in 
midwinter, onward to Kashgar. Thence to Yarkand, which they 
left on Feb. 4th, 1895, for Ivhotan, Keria, and Cherehen (85° 
85 f and 38° 10'), where they arrived on March 19th; and it was 
not till May 15th that they actually crossed the Arka Tag into 
Tibet. Their route thence was south-east by east toward Lhasa, 
which was really the goal of their journey. The pass, though 
not steep, was high and long and cost them the lives of live or 
six donkeys and a couple of horses. They were now on the 
Tibetan Plateau, with lakes and low mountains to the south, as 
far as could be seen, and to the north the high range of the 
Arka Tag, with fine glaciers and snowfields. Two peaks, 
towering above their neighbours, were measured, and estimated 
to be 25,340 ft. high. Volcanic country was next traversed, 
where vegetation and fresh water were both scarce. One night 
all their sheep were killed by wolves; and, owing to the great 
altitude and scarcity of food, their baggage animals died at an 
appalling rate and they had to walk. On June 26th (88° 12' 
and 33° 12') they had the first rain since leaving the Black Sea 
in November, and saw the first men since leaving Cherehen in 
April. Continued mortality of their animals compelled them to 
abandon the greater portion of their stores. They passed along 
the east side of the lake, called by Captain Bower Oaring Oho 

LINN. JOTJBN.—BOTANY, TOL. XXXV. 0 
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(about S9 C ' 80' and 31° 40'), into which a river drains which they 
were unable to ford, and therefore had to construct rafts as best 
they could. The grazing in this district is described as being of 
the most luxuriant description; but apparently no botanizing 
was attempted here. Soon the Tengri Nor or Nam Tso—Great 
Sky Lake—appeared in view, stretching far away to the east; 
while the horizon to the south was fringed by the magnificent 
Ninchen Tangla range, with the towering peak of Charemaru, 
upwards of 24,000 ft. high. They crossed the Ninchen Tangla over 
the Goring La at 19,587 ft. and in 30 c 12', and then descended 
into the Goring Tangu valley, at about 16,600 ft. Here they 
were less than fifty miles from Lhasa; and it was here that 
a small botanical collection was made during the delay conse- 
quent on their attempts to continue their journey to that city. 
At length they had to yield, and on August 29th tbe} T started on 
their long march of 1200 miles to Kashmir, passing northward 
to the Glaring Tso or Zilling Tso, and then westward near 
the thirty-second parallel. Nearly all the lakes of this country 
have greatly decreased in size, and the process was still going on ; 
a difference in level of as much as 200 ft. being observed in 
some places. On September 22nd they sighted some volcanic 
mountains 4000 ft. above their camp at 1.5,484 ft., and on the 
eighty-sixth meridian. On October 10th they sighted the Aling 
Kangri (81°), and on the 27th they entered Ladak by the 
Kongda La to the village Shushal to the south-east of Leb. 
Out of 160 or 170 animals that left Cherehen, or were purchased 
on the way, only two ponies and six mules reached Srinagar. 

The collection contains sixty-four species of vascular plants, 
including one fern, Polypodium 7i cist a turn, Thunb., previously 
only known from China Proper, Japan, Eormosa, and Corea. 
Ten of the species were described as new, and a very pretty 
grass is the type of a new genus, Liitledalea , Hems!. A detailed 
account of this collection is given in the £ Kew~ Bulletin/ 1896, 
pp. 207-216; and some of the novelties are figured in Hooker’s 
4 leones Plantarum/ tt. 2467-2472. 

Captain M. S. Welle v and Lieutenant (Captain) Neill 
Malcolm, D.S.O. 80°—1Q2 C ; 34° 25'—37° 25'. 1896. 

Entered Tibet from Leh, as their basis, a little south of the 
Lanak La (79° 35' and 34° 25'); the same route, practically, 
as Captain Deasy and Mr. Arnold Pike took. The greater part 
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of their track across Tibet to China was between the thirty-fifth 
and thirty-sixth'parallels-; whereas Captain Bower and Dr. Tho- 
rold’s route was mainly south of the thirty-fourth parallel. 
From the ninety-fifth meridian their general course was north¬ 
eastward, skirting the north shore of Koko Nor (100°), and 
thence to Sining and Lanchau, and down the Hoangho to Peking 
and Tientsin. 

Captain Wellby’s opening words of his Narrative of this 
marvellous journey are appropriately repeated here :— u Through¬ 
out the journey across this land we generally followed valleys, 
nullahs, and dry beds of rivers. After marching some 120 miles 
from Lanak La, we saw immense snow-ranges, running east and 
west, both north and south of us. The north range w r as par¬ 
ticularly conspicuous with an abrupt massive peak. For 

four months we saw no vegetation higher than an onion, and for 
nearly four months we were at an average height of 16,000 ft. 
For more than fourteen weeks we were without seeing any sign 
of mankind, and should have been much longer had we not 
providentially met a Tibetan caravan travelling at right angles 
to our route on its way from Lhasa to China. The distance we 
covered from Leh (78°) to the Chinese frontier town of Tankar 
(101°) was very nearly 2000 miles. It took us nearly five months 
and a half. 95 

By June 22nd, or little more than three weeks after starting, 
they had lost from exhaustion twenty-three mules and ponies, 
leaving only sixteen, and all their sheep were dead; yet since 
leaving Lanak La they had not ti*aveiled 200 miles. Vegetation 
was exceedingly scarce; grass just beginning to sprout. In other 
places they found “ boortsa ” ( Tanacetum ). Previous to this they 
had found a small white butterfly at a camp over 16,000 ft., and a 
brown one was seen a month later. At these high altitudes— 
16,000 ft. and upwards— u it was astonishing to find the thermo¬ 
meter registering 100° Fahr. in the sun, while at night-time there 
were sometimes 25° of frost.” On July 27th, camp 68 (63 ?), they 
crossed a river (in about 87° 30') which took its rise in the hills 
close by. The bed of it was half a mile across, and it was the 
largest body of running water they had seen. “ Everywhere grew 
good grass, flowers, wild onions, and other vegetables, and yak and 
antelope were abundant.” A week or so later they again came 
upon good grass, fresh water, onions, rhubarb, and game. All 
went well until Aug. 10th, when, in cod sequence of the exhausted 

o 2 
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state of their mules, they were forced ‘go camp at the summit of 
■a pass, 16,611 ft. high. There was no grass, but certain hardy 
plants occurred here and there. On the following morning they 
were astonished at finding nine of the mules dead. No sugges¬ 
tion is made as to the probable cause. In consequence, every¬ 
thing that could be spared had to he left, and they proceeded a 
sadly reduced party, living on kiang (wild ass) and wild onions, 
when they could be found. On Aug. 22nd they arrived at a 
magnificent fresh-water lake (camp 93, in about 92° 30' and 
35° 30'), where rich green grass was abundant and 'flowers 
plentiful: wild yak and kiang, water-fowl and hares, likewise, 
and the travellers describe it as an artist’s and sportsman’s 
paradise. The lake was about twenty-three miles long, and 
four miles broad in places. At 7 P.M., although nearly 16,000 ft. 
above the sea-level, the thermometer registered nearly 50 3 Eahr., 
and during the night it only just froze. Near here they fell in 
with a caravan of merchants, after marching fourteen weeks and 
traversing nearly 1000 miles without seeing a sign of mankind. 
On September 14th they encountered the first brushwood since 
leaving Niagzu, near Leh, and camped on the right hank of the 
river Shugatza or Slrnga Gol, where there was good grazing. At 
Namoran Grol (about 97° and 36° 20') they found wild currants 
and other berries. Thence they travelled along the north side 
of the Koko Nor and onward through Ehimbum, Sluing, and 
Lanchau to the Huangho, and through China. 

The collection of dried plants comprises between sixty and 
seventy species, all carefully labelled with ■ date, approximate 
altitude, longitude and latitude, colour of flowers, etc. 

Only two species, Astragalus Malcohnii , Hemsl. & Pears., 
and Saussurea Wellbyi , Hemsl. (Hooker’s ‘ leones Plautarum/ 
t. 2588), proved different from anything in the Kew Herbarium. 
One other, it is true, had not been previously described, so 
far as we have been able to ascertain. This is Peucedmmm 
Malcolmii, Hemsl. & Pears., also collected by Hedin. 

JPifty species of this small collection were obtained at altitudes 
of above 16,000 ft., and four of them at 17,000 ft. and upwards. 
These are Cochlear ia scapiflora, , Thylctcospermam rupifragnm. 
Allium Semenovii , and a very dwarf species of Testuca, probably 
H valesiaca. The Allium is doubtless the onion referred to in 
the letter published in the 4 Geographical Journal,’ ix. p. 216 , 
where it is stated that they ate quantities of wild onions, which 
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they found in enormous -beds. The greatest elevation given is 
17,200 ft. for the Festuca in question. "With the exception of 
Blatice anrea, at 18,350 ft., ail the others are from localities 
above 15,000 ft. 

A preliminary list of the plants, furnished from Kew, is given in 
IVellby’s 4 Through Unknown Tibet, 3 p. 428 ; and this is followed 
by some meteorological observations, a summary of which will be 
found in our chapter on climate. 

In the autumn of 1898, Captain Wellbv started on a journey 
through Abyssinia to Lakes Rudolf and Siefanie, and on his 
return in 1899 he was ordered to join his regiment in South 
Africa. He was in Ladysmith during the siege, and was after¬ 
wards attached to General Sir Redvers Buller’s force in the 
Transvaal. On July 80, 1900, he was wounded in an engage¬ 
ment at Mertzicht, and died of his wounds on xkugust 5th. He 
dried a collection of plants on his Abyssinian expedition and 
presented it to Kew. An interesting account of this expedition 
appeared after his death in the 6 Geographical Journal/ xvi. 
(1900), pp. 292-806. with a map. 

Captain Neill Malcolm also went on service to South Africa, 
and was severely wounded at Paardeberg on the 18th of February, 
1900, but has happily recovered. Since bis return from South 
Africa he has been to Kew, and given us information on various 
points connected with the collection of dried plants. 

Duffadar Shabzad Mir, of the lltli Bengal Lancers, deserves 
mention here. He took part in the expedition across Tibet, and 
afterwards accompanied Captain Wellby on his African travels, 
and is everywhere spoken of hv him in the warmest words of 
praise and gratitude. He had previously travelled with Captain 
Youngbusband. 

Dr. S ye-x Hedik. 87° 80'—102° ; 35° 30'—89°. 1895-7. 

Left Kashgar for Khotan on the 14th of December, 1895, 
whence he continued his travels through the desert to Keria 
Darja, Sehah Jar, Korla, and the Lob Nor country. Then the 
Takla Makan desert was crossed and various journeys were made 
iu the Kashgar and neighbouring countries; finally, by way of 
Khotan, Karia, Kopa, Dalai Kurgan, across the Arka Tag, they 
entered Tibet, crossing Little dale’s route of 1893, near the North 
Karamuran Pass, Aug. 21st, 1896. His first camp (Aug. 1st, 
1896) on this section of his travels was in about 85° 25' and 37% 
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and tlie name Bulak Baschi is the nearest on tlie map, but lie 
■mentions that their camping-place had no special name. They 
proceeded in a south-easterly direction, crossing the thirty- 
sixth parallel in about 87° 30', and their route then lay between 
the thirty-fifth and thirty-sixth parallels to about 93° 30'. From 
this point they took a northward course, reaching 36° 40' in the 
ninety-fourth meridian, and then eastward, skirting the salt 
desert of Tsaidam, to about 96° 30'. Again northward to Eurlik 
Nor (37° 15') and then eastward to Koko Nor (100°) and onward 
to Sluing, Xalgan, and Peking, where they arrived in March 
1897. Dr. Hedin suffered the same hardships and disasters as 
our other travellers in these inhospitable regions. Indeed, in 
many respects, their several narratives are much alike. In 
February 1898, Dr. Hedin, who was awarded the Founders' 
Medal for that year, read an account of Ins travels before the 
Eoyal Geographical Society of London, and it was published in 
the 4 Geographical Journal 5 (xi. 1898), from which we extract as 
follows — 

“ The landscape is very desolate, and when the average height 
reaches 16,000 ft. it is clear that vegetation must be scanty. 
I collected all the plants we found. They had, as a rule, 
rather fleshy and downy leaves lying close to the ground in 
order to protect themselves from the wind and frost. The poor 
pasturage which was now and then found was so scattered and 
bitter, that the animals would not have eaten it if they had not 
been driven to it by hunger. The ground is, however, generally 
perfectly bare, and the weathering products which have washed 
down into the central parts of the basins without outlet have, 
in the course of time, been disintegrated into very fine particles, 
so that saud and gravel are very scarce. Since the ground is 
damp as a result of dew and rain, it becomes soft, and the animals 
frequently sank a foot deep. Only the lake shores, along which 
we frequently travelled, were suitable for our march. The cold 
was not at all great, and in the daytime one could ride without a 
cloak, on account of the strong insolation. At night the tem¬ 
perature seldom sank under 14° Fahr. The worst of all was tlie 
wind and hail. With the regularity of clockwork the west wind 
came every day at one o’clock and swooped dowm on the plateau 
with intense fury. 

44 From the Arka Tag pass we saw, far to the south, a great 
tbain of mountains with perpetual snow-fields and shining tops. 
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This chain is parallel to^Arka Tag, and constitutes, as I after¬ 
wards found, a continuation of the Koko Shili. Its highest peak 
was named after King Oscar. Between these two gigantic chains, 
which run from east to west, stretches a rolling plateau which is 
divided into a whole series of basins without outlet.... In the 
middle of each basin is a lake of clear but bitter water from the 
streams of the surrounding mountains. In travelling east we 
discovered twenty-three such lakes, of whose existence not even 
the Chinese had any idea. The largest was three days long. 
These lakes were dead and desolate as well as the surrounding 
country. Birds were very scaree, except one species of gull. 

The only animals that were capable of putting any life into 
these regions were the yaks and khulans, which were there in 
incredible numbers. Yak-dung afforded us the very best of fuel, 
and every evening we could warm ourselves by fine, large fires. 

“Thus we wandered day after day across the plateaux of 
Tibet for two months without seeing a single living being. 
We found trace of man only twice during this time: at the last 
halting-place north of Arka Tag, where a charred pile of coals 
after a camp fire showed that we were crossing Littledale’s route; 
and between our seventeenth and eighteenth halting-places, 
where, in the soft sand, we still found traces of Bonvalot and the 
Prince of Orleans’s camels, these tracks having remained un¬ 
disturbed for eight years. Meanwhile our caravan dwindled down 
in an alarming manner; at last the men had to go afoot, and we 
thought it was time to try to find inhabited country.” 

Dr. Sven Hedin presented bis Tibetan botanical collection to 
Kew on the condition that we furnished a list of the plants 
to be embodied in his account of the scientific results of his 
travels in Peterinann’s 4 Greographische Mittheilungen. 7 This has 
already appeared, but we shall be excused for including it in the 
following enumeration in order to make it accessible to a wider 
circle of botanists. It should be explained that this collection, 
consisting of less than sixty species, was made on his journey, in 
1896, across the Arka Tag mountains into Tibet and through 
the Tsaidam country, mainly between the meridians of eighty-five 
and ninety-four and the thirty-fifth and thirty-seventh parallels. 
Some of the plants were collected on the north side of the Kuen 
Luen range, in Chinese Turkestan. But we have not been able 
to localize all the plants with exactitude, because some of them 
are merely dated, whilst others only bear the number of the 
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camp. The party left Dalai Kurgan 01 ^ the sixth of August, and 
marched through the pass of Sarik Kol, and it seems that about 
a third of the plants were collected between these two places j 
so that a number of them were not actually found in Tibet 
Proper. Among those sent to Kew there is absolutely nothing 
new; but Dr. Hedin had previously given two species of 
Gentiana from Sarik Kol to Dr. S. Murbeek, which lie described 
as new. and indeed they seem to he very distinct. Gentian a 
Hedin l is remarkable in having fringed scales, similar to those 
on the corolla, on the inside of some of the sepals ; and the other, 
G* eordisepala, is distinguished by‘the shape of the sepals. But 
these and several others are excluded from our final enumeration. 

Dr. Hedin was the only one of our travellers who collected 
Algae, and my colleague Mr. C. H. Wright furnishes the 
following particulars of the collection, which was determined by 
Dr. X. Wide;— 

i4 The algse collected in Northern Tibet by Dr. S. Hedin number 
twenty-four species, belonging to sixteen genera. Eight species 
were collected in salt water, viz.: —Spirogirra sp., Enteromorpha 
per cur sa, Rliizoclonium riparimn , R. Kerneri , R. macromeres , 
Cladophora vaga , Vauckeria dichotoma and F. littorea (?). 

64 One species proved to he new and has been described as 
Harpochytrium Hedinii , Wille. It was found epiphytic on a 
species of Zygnema, growingin fresh water at Sorgotsu Kanmga. 
All the other species occur in Europe, those extending outside 
that area being:— 

u Cosmariim suhspeciosum . Greenland, Brazil; a variety in 
Kew Zealand. 

Closteriam aeerosum. Xova Zembla, Siberia, Japan, Burma, 
K. America and the Argentine. 

Ulothrix ienerrima. Kew Zealand. 

Rhizoclonium rip avium, Montevideo. 

Cladophora crisp at a. K. America, Chiloe, Peru, Kew Zealand 

Taucheria dichotoma . K. America (fide Kuetzing). 

Binuclearia tatrana has been found in Lake Csober in the 
Carpathians at an altitude of about 4500 ft.'’ 

Captain H. H. P. Least and Mr. Abnohd Pike. 80°—-84°; 
82° 30 f —37°. 1896. 

Entered Tibet by Lanak La (79° 35' and 34° 25'), where they 
arrived on the 18th of June, 1896, when it was quite free 
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of snow, though 18,000 ft. high. The intention was to cross 
Tibet from west* to east with the special object of determining 
the identity of the rivers; but various misfortunes befel the 
party, and they returned, after making a circuit, from Choral 
Oho, the most south-easterly point attained, without accom¬ 
plishing their main object. 

The minimum thermometer fell to +8° Fahr., or 24° of frost, 
during the night of June 16th at an altitude of 17,500 ft. They 
travelled in a north-easterly direction by Mangtza Oho and 
Lake Yeshil Kul (81° 45' and 84° 50'), thence eastward to about 
82° 25', where the country was simply alive with antelope # 
females and their young. Here was plenty of grass and a 
moderate amount of fresh water. From this point they went 
southward to Choral, about 82° 45' and 82° 80', and in several 
places there was a profusion of grass, but fresh water was often 
scarce. The return journey began here, and terminated, so 
far as Tibet was concerned, at the Kone La in November. 
Luring this journey twenty-four thousand square miles of 
territory were surveyed and the heights of seventy-nine peaks 
were determined. Great altitudes were reached in many parts, 
and Napo La, next to the last pass crossed, is 18,800 ft. high. 
Captain Leasy makes few allusions in his Narrative to the 
vegetation, except in relation to pasturage ; but Mr. Pike made 
a botanical collection, and the specimens were carefully labelled 
with localities ancl approximate altitudes, some of which were 
higher than any on record. This collection, combined with two 
or three others, formed the subject of an exhibition and pre¬ 
liminary paper at a meeting of the Linnean Society on April 
19th, 1900, and the approximate altitudes were referred to 
as absolute altitudes. Since then Captain Leasy has furnished 
corrected altitudes, and we shall return to this point when 
discussing the altitudinal limits of the flowering plants con¬ 
stituting the flora of Tibet. 

* Captain Deasy estimated that there were at least 15,000 of these animals 
in view at one time. Przewalski, it may be added (Peterm. Gfeogr. Mittb. xx. 
p. 43) states that enormous herds of animals existed in the Koko Nor region, 
including yaks, antelopes, gazelles, and sheep. Tchihatehef, referring to 
Przewalskfs account (La Vegetation du Globe, i. p. 612, in a footnote), credits 
the latter with saying that yaks roved there by millions l “ En parlant des 
derniers [yaks] il dit qu’ils y errent par 'millions” Such a statement, however, 
does not occur in the place cited; but we are not prepared to assert that it 
occurs nowhere in Przewalskfs writings. 
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In 1S97-S Captain Deasy made another journey, or journeys, 
in Turkestan and Tibet. Tbe plants collected on these expe¬ 
ditions were presented to tbe British Museum; but two or three 
new Tibetan species published in tbe f Journal of Botany 5 bare 
been added to our list. 

In bis Narrative be says very little about tbe vegetation, or 
absence of vegetation, generally; but tbe following extract 
relating to tbe country near bis most north-easterly point in 
Tibet, Kara Sai, is interesting as a sample of tbe local con¬ 
ditions :— 

4 4 In tbe lower part of tbe Tolan Khoja valley there is plenty 
of excellent grass and water, but in the upper part, known as 
Sarok Tuz (Yellow Salt), there is no grass, but only a limited 
supply of burtza and not much water. At tbe head of this 
valley lies a pass of about 16,500 ft., a very easy and compara¬ 
tively low one, which may be considered tbe natural boundary 
between Turkestan and tbe great Tibetan plateau. Looking 
forward from a bill near this pass, not a trace of vegetation is to 
be seen; and it was not till the western side of tbe small and 
irregularly shaped lake, called Shor Kul, was reached that auy 

grass was obtained.Between the lake and tbe Kuen Luen 

range the country is absolutely barren. At the.first camp 
beyond Shor Kul there was little or no vegetation, so the 
remaining sacks of chopped straw were issued. Here it was again 
necessary to dig for water, which was by no means sufficient for 
all tbe animals. However they quenched their thirst tbe next 
day, when tbe most easterly tributary of the Kiria river was 
reached. This tributary and tbe next are undoubtedly the 
smallest of tbe principal affluents of tbe Kiria river, and How 
through a country devoid of all vegetation/ 5 

The botanical collection of the first expedition was almost 
entirely made by Mr. Arnold Pike. Indeed Captain Deasy gives 
him credit for tbe whole. It was presented to Kew in February, 
1897; and a list of tbe determinations was sent to Captain 
Deasy in April of tbe same year, but various circumstances have 
hitherto prevented the publication of a full account of tbe plants, 
though, as already mentioned, they were included in an exhibition 
and a preliminary paper on the Tibetan Flora read before the 
Linnean Society on April 19th, 1900. The collection comprises 
nearly a hundred species, but contains very little that was 
previously unknown. Senecio (§ Gremanthodium) Deasp , ITemsl. 
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(Hooker’s ‘leones Plaixtarum,’ t. 2587) is apparently new, ancl 
Astragalus Arnoldii , Hemsl. & Pears., we also believe to be 
new. 

Summary. 


Names. 

Longitude. 

, Latitude. 

Date. 

Strachey & Winterbottom .. 

80°—81° 40' 

1 80° 30' — 81° 5' ! 

| ! 

1848 

Hooker... 

88° 45' 

28° 

i 

1849 

Bower & Thorold.... . 

80°—102° 

29° 30 1 '—34° 30'j 

1891-2 

Rockhill . 

900-102° ! 

29° — 37° j 

1892 

Littledales . 

{ 

80° — 90° 25' j 

30°—37° 

1895 

Wellby & Malcolm. 

80°—102° 

34° 25' — 37° 25'j 

1896 

Hedin . 

87° 30' — 102° 

35° 30'—39° ; 

1895-7 

Deasy & Pike . 

80°—84° 

32° 30' — 37° 

1896 


The Map. 

The accompanying sketch-map, prepared by Miss M. Smith, 
was compiled from various sources, but mainly from the maps 
illustrating the narratives of the various travellers whose 
botanical collections are dealt with in this paper. It must not 
be regarded as a critical compilation, for some of the names 
and altitudes may be contradictory, but it should be of some 
assistance to persons interested in the subject. 


ENUMERATION OF THE JOINT COLLECTIONS. 

RAHtTHCtFLACEJE. 

Clematis alpina, Mill. Gard. Diet. ed. 8, n. 9; Journ . Linn. Soc 
Dot. xxx. (1891) p. 107 ; Peterm. Mitteil. Erg.-Heft 131, p. 373. 
Atragene alpina, Linn. Sp. PL p. 542. 

Sheltered nooks on bills, 16,200 ft., Thorold. Harato, 
11,000 ft., Hedin. Flowers yellow or blue. 

Clematis orientalis, Linn. Sp. PI. p. 513, var. tangufica, 
Maxim. PI. Tangut. p. 3. 

0. graveolens, Lindl. in Journ. Mart. Soc. i. (1846) p. 807; Jlook.f. FI. 
Brit, hid. i. p. 4 ; Journ. Linn. Soc., Bot. xxx. (1894) p. 133 ; Bat, Mag. 
t. 4495. 
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Sutlej river in Guge, 14,000 ft., Btrachey Sf Winterboitom . 
Poclui valley, 94° 45', 31 c 45', very abundant at 14,000 ft., 
RockhilL 82° 41', 32° 36', 14,400 ft., September 4, Demy df 
Pike, 889. Flowers yellow. 

Anemone imbricata, Maxim. FL Tangut. p. S, t. 22; Journ . 
Linn. Soc., Dot. xxx. (1894) p. 133 ; Hew Bull. 1896, p. 208, 
Foot-hills of Bang!a mountains, north-western extremity of 
range, 90° 35', 33° 40'. 16,500 ft., June 27, RockhilL Goring 
valley, 90’ 25', 30° 12', about 16,500 ft., Lit tied ale. Flowers 
changing from a red-brown to violet or white. 

Tlialictriun alpinam, Linn. Bp. PI. n. 545 ; Hook. f. FL Brit. 
Ltd. i. p. 12. 

T. aeaule, Cambess. in Jacquem. Toy. Bot. p. 8. 

Gage, 15,000 ft,, Btrachey Winterboitom. Flowers yellow. 

Calliantliemum cacbemiriamim, Cambess. in Jacquem. Toy. 
Bot. y. 5. t. 3; FLook.f. FL Brit. Iml i. p. 14. 

Ranunculus pimpinelloides, D. Don , in Boyle , III. Lot. limal. p. 53. 
In 88° 30', 35° 20' s 16,294 ft., July *28, Wellby Sf Malcolm. 
Flowers yellow. 

Adonis csemlea, Maxim, in Bull. Acad. Petersb. xxiii. (1877) 
p. 306; Journ. Linn. Soc., Bot. xxx. (1894) p. 107. 

Wide valleys, 17,200 ft., Tliorold. Flowers blue. 

Ranunculus aquatilis, Linn. Bp. PL p. 556, partiui. 

Gyanima, 15,500 ft., Btrachey 4' Winterboitom. Bhomtso, 
Hooker . Flowers white. 

Ranunculus Cymbalariae, Pursh , FL Amer. Sept. ii. p. 392; 
FL Bern. xiii. t. 2293 ; Journ. Linn. Soc., Bot. xxx. (1894) p. 107 ; 
Hook.f. FL Brit. Ind. i. p. 17. 

Guge valleys, 14,000-15,000 ft., Btrachey 4' Winterboitom. 
Edge of streams, 17,800 ft., Thorold. Near the Horpa Tso, 
16,400 ft., Jtine 28, Deasy 4* Bike. Flowers yellow. 

Ranunculus hyperboreus, Bottb. in Shrift. Kjoeh. Belsk. x. 
(1770) p. 458, var. natans, Regel ; Journ. Linn. Bog., Bot. xxx. 
(1S94) p. 108: Hook.f. FL Brit. Ind. i. p. 18. 

Streams, 16,200 ft., Thorold. Flowers yellow. 

Ranunculus iuvolucratus, Maxim. FL Tangut . p. 15, t. 22. 
ft*. 7-13: Hook . Ic. PI. t. 25S6 A. 

Near the Horpa Tso, 16,400 ft., June 28, Deasy Sf Pike , 817. 
Flowers yellow. 
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Ranunculus lobatus, Jacquem. Toy. Bot. p. 4; Hook. f. FI 
Brit, Inch i. p. 17. 

Guge, 15,000 ft., Strachey Sf Winterlottom. 82° 40', 88° 30', 

16.800 ft, August 18, Beasy Sf Pike, Flowers yellow. 

Ranunculus pulcMlus, Q. A, Mey, in Ledch. FI. Alt. ii. p. 338; 
Ledeh. Ic. FI. Foss. t. Ill; Journ . Linn. Soc., Bot . xxx, (1894) 
p. 108; Hooh.f. FI. Brit. Inch i. p. 17. 

INFiti pass, 17,000 ft., Straehey §' Winterbottorn. Hear water, 

17.800 ft., Thorold. Damp soil on the shore of Am Tso, 
16,200 ft., August 4, Beasy Sf Pike , 865. Flowers yellow. 

Ranunculus similis, Hemsl. in Hook. le. PI. t. 2586 B. 

B. involucratus, Hemsl. in Journ . Linn. Soc., Bot. xxx. (1894) p. 107, 
non Maxim. 

Sandy earth and gravel in valleys, 17,500 ft., Thorold 82® 30', 
85°, 16,649 ft., June 19, Wellby Sf Malcolm. 81° 40’, 84 c 50', 
16,600 ft., July 6, Beasy Sf Pike , 844. Flowers yellow. 

Ranunculus tricuspis, Maxim. FI. Tangut. p. 12, el Emm. 
FI. Mony. p. 16, t. 4. if. 17-27; Journ. Linn. Soc., Bot. xxx. 
(1894) p. 133. 

Valley of Mums, 91° 18', 38° 44', 15,640 ft., June 28, BochhilL 
In moist soil near stream, 82° 8', 84° 3S', 17,000 ft, July 27, 
Beasy Sf Pike , S50. Flowers yellow. 

Delphinium Brunonianum, Boyle, Illustr. Bot. IJinud. p, 56; 
Few Bull 1896, p. 208 ; Hooh.f. FI. Brit. Bid. i. p. 27; Bot . 
May. t, 5461. 

Goring valley, 90° 25', 30° 12', about 16,500 ft., Littledale. 
Flowers blue. 

Delphinium cs&ruleum, Jacquem . Voy.Bot. p. 7, t. 6; Ruth,in 
Engl. Bot. Jahrb. xx. p. 463 ; Journ. Linn. SocBot. xxx. 
(1894) p. 10S; Peterm. Mitteil. Erg-Heft 131, p. 873; Hooh.f. 
FI. Brit. Inch i. p. 25. 

Hear Balms Tal, 15,000-17,000 ft., Straehey Sf Winterbottorn. 
Top of pass, 17,800 ft, Thorold. September IS, Hedin. 90° 10', 
85° 17', 15,970 ft., August 4, Wellby Sf Malcolm . Flowers blue. 

Delphinium grandiflorum, Linn. Sp. PI. p. 531; Journ. Linn . 
Soc., Bot. xxx. (1894) pp. 10S et 138. 

Side of slope, 14,800 ft., Thorold. Kei*hu valley, 96° 28', 
31° 25', 12,700 ft, Fockliill. Flowers blue. 
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Delphinium Pylzowii, Maxim, in Bull. Acad. Feter sb . xxiii. 
(187*/) p. 807, et FL Tangut. i. p. 21, t. 3; Me gel’s Gartenfi . 
1876, p. 289, t. 879 ; Mourn. Linn . Boc., Bot. xxx. (1894) p. 184 ; 
Kew Bull. 1896, p. 208. 

Dangchu valley, 92 c 12', 32° 12', 14,500 ft., Bockhilh Goring 
valley, 90° 25', 30 c 12', about 16,500 ft., Littledale. Flowers 
violet-blue and black. 

Delphinium sp. aft. L>. Brunoniano. 

91 : 39,35' 21', 16,386 ft., August 11, Wellby 4' Malcolm. 

Aeoiiituin dissectum, I). Bon, Brodr. FI. Hep. p. 197, fide 
0. Stqpf 

A. Napellns, Linn, var., HemsL in Kew Bull. 1896, p. 208. 

Goring valley, 90" 25', 30° 12', about 16,500 ft., Littledale. 
Flowers blue. 

PAPAYEEACEiE. 

Meconopsis liorridula, Hook. f. et Thoms. FI. Bid. p. 252; 
Journ. Linn. Boc. s Bot. xxx. (1894) pp. 108 et 134; Kew Bull. 
1S96, p. 208; Peterm. Mitteil. Erg.-IIeft 131, p. 373 ; Hook.f. 
FI. Brit. Ind. i. p. 118. 

“Water-logged soil in valley close to marsh, 15,500 ft., Thorold. 
Plateau west of Dangla mountains, 89° 44', 32° 51', 16,350 ft., 
July 3, Bochhill. Goring valley, 90° 25', 30 c 12', about 16,500 ft., 
Littledale . 85°, 35° 37', Redin. 92°, 35° 20', 16,000 ft., August 17, 
Wellhf ct Malcolm. Flowers blue. 

Meconopsis integrifolia, Branch, in Bull. Boc. Bot. France , 
xxxviii. (1886) p. 389 ; Kew Bull. 1896, p. 208. 

Catheartia integrifolia, Maxim, in Bull. Acad. letersb. xxiii. (1877) 
p. 310. 

Goring valley, 90° 25', 30' J 12', about 16,500 ft., Littledale . 
Flowers blue. 

Hypecoum leptocarpiim, Hook. f. et Thoms. FI. Ind. I p. 276; 
Journ. Linn. Bbe., Bot. xxx. (1894) p. 108; Hook. f. FL Brit. 
Ind. i. p. 120. 

Sheltered nullahs, 15,500 ft., Thorold. Flowers pale violet. 
Fumaeiaoe^). 

Corydalis Boweri, HemsL in Journ. Linn. Boc., Bot. xxx. (1894) 
p. 10S ; Kew Bull. 1896, p. 208. 

Water-logged soil in valley, 15,500 ft,, Thorold. Goring 
valley, 90° 25', 30° 12', about 16,500 ft., Littledale. Flowers 
yellow. 
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Corydalis Henderson!, Hem si. in Journ. Linn. Soc., Lot. xxx. 
(1894') pp. 109 et 134 ; Beterm. Mitteil. Erg.-FIeft 131, p. 373. 

Sanely, gravelly soil in valleys, 17,600 ft., Thor old. Extreme 
head of valley on foot-hills of Dangla mountains, 90' 50', 33 : 43', 
16,340 ft., JRochhilL Camp 32, September 22, He din. 90° 10', 
35° 17', 15,970 ft., August 4, Wellby 4* Malcolm . 25 miles east of 
the Lanak-la, 17,100 ft., June 20, JDeasy 4" Bike. Mowers yellow. 

Corydalis Moorcroftiana, Wall. Cat. n. 1432; Itew Bull. 1896, 
p. 209 ; Ilooh.f FI Brit. Inch \. p. 125. 

Goring valley, 90' 25', 30" 12', about 16,500 ft., Liftledale. 
Mowers yellow' with purple tips. 

Corydalis tibetica, Ilook.j. et Thoms . FI. Lid. i. p. 265: Hook.f 
FL Frit. Lid. i. p. 124. 

Lanjar, 17,000 ft., Strachey § Winterbottom . Elowers pale 
yellow with brown or green tips. 

CRTJCIFERiE. 

Parry a exscapa, C. A. Mey. in Ledeb. FL Alt. iii. p. 28; Journ. 
Linn. Soc., Lot. xxx. (1S94) p. 134; Hook.f FL Brit. Ltd . i. 
p. 131. 

Basin of Murus, extreme head of valley, on foot-hills of Dangla 
mountains, 90 c 50', 33° 43', 16,340 ft., JRockhilL Elowers purple. 

Parrya lanuginosa, Hoolc. f. et Thoms, in Journ. Linn. Soc., 
Bot. v. (1861) p. 136, et xxx. (1894) p. 110; Hoolc. f. FL Brit. 
Lid. i. p. 132. 

Lanjar, 17,500 ft., Strachey 8f Winterbottom. In water-logged, 
stony soil, 17,600 ft., Thorold. East of Horpa Tso, 17,000 ft., 
July 5, JDeasy 4' Bike , 832. Elowers purple. 

Parrya macrocarpa, JR. Br. in Barry Voy.App . p. 270; Ilooh.f. 
FL Brit . Ind. i. p. 131; Hook. FL Bor.-Am. i. t. 15. 

Griige, 14,000-15,000 ft., Strachey df Winterbottom. Elowers 
rose-purple. 

Parrya prolifera, Maxim. FL Tan gut. p. 56,1.15. 

In 83° 20', 35° 8'. 16,480 ft., June 27, Wellby 4 ' Malcolm . 
North Tibet, Brzewalski. Flowers violet. 

Cheiranthus Mmalayensis, Cambess. in Jacguem. Voy. Bot. 
p. 14, t. 13 ; Hooh.f. FL Brit . Ind. i. p. 132. 

C. liimalaicus, Ilooh.f. et Tkoms. in Journ. Linn. Soc., Bot. v. (1861) 
p. 137. 

In 82 3 24', 4 C 55', 17,300 ft., July 23, JDeasy 4 ’ Bike, 842. 
Flowers violet or purple. 
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Alyssum canes cens, DC. Syst. Veg. ii. p. 322 ; Hook.f FL 
Brit. Ltd. i. p. 141. 

Tisuin, 15,000 ft., Strachey 4* Winterbottom . 87° 10', 35° 18', 

16,159 ft., July 21, Wellby *J- Malcolm. 82° 12', 34 c 20', 
16,100 ft., July 31, Deasy £ Bike, 857, 859. Flowers white. 

Draba alpina, Linn. Sj>. PL p. 642; Journ. Linn. S(or., Bof. y. 
(1861) p. 150, et xxx, (1S94) p. 110; Hook. f. PL Brit. Ind . i. 
p. 142. 

Yallev, 17.(500 ft., Thorold. ‘Without locality, Wellby 

Malcolm; Deasy t|* Bike. Flowers yellow. 

Dr ah a alpina, Linn., var. y. algida, Meg el , in Badde , Me? sen im 
Siiden von Qst-Sibirien , i. p. 189. 

D. algida, Adams, ex Fiseli. in DC. Syst. Vey. ii. p. 337; Hook. Ml. 
Bor.“Am. i. p. 50. 

Without locality, Deasy c$- Mike, 833. Flowers yellow. 

Draba fiadnitzensis, Waif, in Jacq. Misc. i. p. 147, t. 17. f. 1 ; 
Ketv Bull. 1S96, p. 209 ; Hook.f FI. Brit. Ind. i. p. 143. 

Goring valley, 90' J 25’, 30 : 12', about 16,500 ft., Liftledale. 
Flowers white. 

Draba iucompta, Stev. in 31em. Soc. Nat . Hose. in. (1812) 
p. 208 ; Journ. Linn. Soc., Bot. xxx. (1891) p. 110 ; Hook.f. FI. 
Brit. Ind . i. p. 142. 

Gravelly soil in valleys, 16,500 ft., Thorold. Flowers white 
(Tborold) ; yellow (Flora British India). 

Draba lasiophylla, Moyle , Illustr. Bot . Himal. p. 71; Hook.f 
FI. Brit. Did. i. p. 143. 

Guge, 15,000-16,500 ft., Strachey 4' Winterbottom. Flowers 
white. 

OocMearia scapiiora, Hook, f et Thoms, in Journ. Linn. Soc., 
Bot . v. (1861) p. 154, et xxx. (1894) p. 110; Hook, f FI. Brit. 
Did. i. p. 145. 

Guge, 15,500 ft., Strachey 4' Winterbottom. 17,8(4) ft., 
Thorold. 82° 45', 35°, 17,108 ft., June 22, Wellby Jj* Malcolm . 
Flowers pale lilac. 

Sisymbrium bundle, C. A. Mey. ex Ledeb. FL Alt. iii. p. 137 : 
Ledel. Ic\ FL Boss. t. 147; Journ. Linn . Soc., Bot. xxx. (1894) 
p. 110; Hook.f FL Brit . Ind. i. p. 148. 

Sandy, gravelly soil near water, 17,500 ft., Thorold. 82° 8', 
34° 20 f , 16,100 ft., July 29, Deasy fy Mike , 855. Flowers white. 
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Eutrema Przewalskii, Maxim. FL Tangut . p. 68, t. 2S. ff. 11- 
28; Journ. Linn. SooBot. xxx. (1894) p. 184. 

Basin of Mums, in lateral valley, 91° 05', 88° 45', 15,700 ft., 
June 24, Bockhill. Near the Horpa Tso, 16,400 ft., June 28, 
Deasy Sf Pike , S21. Mowers white. 

Erysimum Chamsephyton, Maxim . FL Tangut. i. p. 63, t. 28. 
ff. 1-10; Journ. Linn. SocBot. xxx. (1894) p. 134. 

Hill-slope two miles north of Mur us river (head-waters of 
Yangtsekiang), 91 D 31', 33° 53', 14,750 ft.; and the basin of 
Murus, in lateral valley, 91° 05', 33' 45', 15.700 ft., Bockhill. 
Blowers pink and white. 

Erysimum funiculosum, Hook.f. et Thoms, in Journ . Linn. Soc., 
Bot. v. (1861) p. 165, et xxx. (1894) p. 110 ; Hook. f. FL Brit . 
Lid. i. p. 153. 

Near water in valley, 17,600 ft., Thorold. 87% 35° IS', 
16.401 ft., July 20, Wellhy Malcolm. Blowers yellow. 
Erysimum —— ? 

90” 10', 35 17', 15,970 ft., August 4, Wellby ^ Malcolm. 

A dwarf perennial with woody rootstock, fleshy, pubescent 
leaves, and white flowers. 

Ckristolea crassifolia, Cambess. in Jacquern. Yoy. Bot. p. 17, 
t. 17; Journ. Linn. SocBot. xxx. (1894) p. 110 ; Hook. f. FI. 
Brit. Ind. i. p. 154. 

Sutlej river in Gruge, 13,500 ft., Strachey <J* Winterbottom. 
Sandy, gravelly soil in valleys, 16,SOO ft., Thorold. 15,200 ft., 
August 28, JDeasy Sf Bike , 880. Blowers white. 

Seen to-day (Aug. 28) in great quantities. Soil, decomposed 
granite (?) and gravel .—Deasy <j- Bike. 

Braya rosea, Bunge , Del. Bern. Hort. Dorjo. (1841) p. 8; 
Journ. Linn. Soc., Bot. xxx. (1894) p. 110; Hook. f. FL Brit. 
Ind. i. p. 155. 

Sagta Deo and Gruge, 10,000-16,500 ft., Strachey <$* Winter- 
bottom. Muddy, stony soil cdose to streams, 17,800 ft., Thorold. 
Blowers purplish white. 

Braya sinensis, Hemsl. in Journ. Linn. Soc., Bot. xxix. (1894) 
p. 303, t. 29. 

Near the Horpa Tso, 16,400 ft., June 28, Deasy Sf Pike , 819, 
Blowers white. 

Braya uniflora, Hook. f. et Thoms. Journ. Linn . Soc., Bot. x. 
(1861) p. 168, et xxx. (1894) p. 110 ; Hook . f. FL Brit. Ind. i. 
p. 155 ; Hook. Ic. PL t. 2251. 

LIXN. .TOURX.— BOT AX Y, VOL. XXXV. P 
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Sandy, gravelly soil, 17,000 ft., Thorold . 83'' 45) 35° 15', 

16,528 ft., July 1, Wellby Sf Malcolm . Fear tlie Mangtsa Tso, 
17,000 ft., June 24, Beast/ 4' Mike, 809. Mowers changing white 
to pink. 

Hoot when split smells something like horse-radish.— I)easy 4“ 
Pike. 

Capsella Thomson!, Hook. /. in Jo urn. Linn. Soc., Pot. v. 
(XSG1) p. 172, et PL Brit. Ind. i. p. 159; Bourn. Linn . Soc., Pot . 
xxx. (1891) p. 110; lieu: Bull. 1896, p. 209; Peterm. Mitteih 
Erg.-Heft 131, p. 373. 

Ilutclvinsia tibetica, Thoms, in Hook. In. Pi. t. 900. 

Sandy, gravelly soil near water, 17,500 ft., Thorold. Goring 
valley, 90 25) 30' 12) about 16,500 ft., Liftledale . Camp 17, 
September 2, Iledin. 86' 10) 35 : 19) 16,214 ft., July 16, 
Wellby 4' Malcolm. 82 8) 34 38) 17,000 ft., July 27, I)easy 4" 
P iIre. Flo w cts whi te. 

Lepidinm capitatnni, Hook, f et Thoms . in Bourn. Linn. Soc., 
Pot. v. (1861) p. 175, et xxx. (1894) p. 110 ; Hook. f. FI. Brit. 
1ml. i. p. 160. 

Stony ground close to water, 16,200 ft., Thorold . Mowers 
purple with yellow centre. 

Lepidinm cordatum, JVilld. ex DC. Syst. Yey. ii. p. 55 i; 
Peterm. Mitteih Erg.-Heft 131, p. 373. 

Harafo, 11,000 ft., October 5, Iledin. Flowers white. 

Lepidinm latifolinm, Linn. Sp. PI. p. 644; Hook.f. In Bourn. 
Linn. Sot., Pot. v. (1S61) p. 173, et FI. Brit. Ind. i. p. 160; 
Peterm. Mitteih Erg.-Heft 131, p. 373. 

Ha rat o. 11,000 ft., October 5, Iledin. Flowers white. 

Dilophia salsa, Thoms, in Ilook. Hew Bourn. Pot. v. (1853) 
p. 20, et iv. (1S52) t. 12; Hew Pull. 1896, p. 209 ; Peterm. 
Mitteih Erg.-Heft 131, p. 373 ; Hook.f FI Brit. 1ml I. p. 161. 

Goring valley, 90" 25) 30'" 12) about 16,500 ft., Liftledale .. 
Camp 10, Iledin. 87° 50) 35 12', 16,000 ft,, July 24, Wellby 
4' Malcolm. 82' 40) 33 30) 16,800 ft., August 18, Deasy &; 
Pike , 877. Flowers white or rose. 

Iheridella Andersoni, Hook. f. et Thoms . in Bourn. Linn . Poe.,, 
Pot. v. (1861) p. 177; Hook.f FI. Bril. Ind. i, p. 163. 

Sagta Deo and Guge, 10,000-16,500 ft., Stmchey 4* Winter - 
bottom. Flowers white or pale rose. 
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Crambe cordifolia, in Mem - >Sfor. 2\7hk Mose. iii. (1812) 
P* 267 : Hook.f. FL Brit . i»& i. p. 165. 

Without special locality, Strachey Sf Winterbottom . Flowers 
white. 


C AE X OPHYLL AGE JE. 

Lychnis apetala, Linn, Sp. PL p. 437 ; FL Lapp. t. 12. f. 1 : 
Wahlenb . FI. Lapp. t. 7; Rook. FL Bor.-Aon. i. p. 91; Keic 
Bull 1S96, p. 209: Eook.f. FL Brit. Inch L p. 222. 

Guge, 15,000 ft., Strachey Sf Winterbottom. Goring valley, 
90 252 30 12', about 16,500 ft., Littledale. Without locality. 
Heasy § Pike, SOI. Flowers purple-brown. 

Lychnis macrorhiza. Boyle , Illustr.Bot. FLimal. p. SO; Hook.f. 
FL Brit. Inch i. p. 223. 

Lanjar, 17,000 ft., Strachey 4* Winterbottom. Flowers purple. 

Silene Moorcroftiana, Wall. Cat. n. 626; Hook. f FL Brit, 
hid. i. p. 219. 

Near Eakas Tal, 15,000-17,000 ft., Strachey Sf Winterbottom. 
Flowers dull red or white. 

Stellaria decumbens, Fdgew. in Trans. Linn. Soc . xx. (184<b 
p. 35 ; Keic Bull. 1896, p. 209 ; Hook.f. FL Brit. Ind. i. p. 23 k 
Goring valley, 90 25', 30° 12', about 16,500 ft., Littledale. 
Flowers white. 

Stellaria decumbens, Edyew var. pnlvinata, Edyew. et Hook.f. 
in FL Brit. Ind. i. p. 235; Few Bull. 1896, p. 209 ; Peterm. 
Mitteil. Erg.-Heft 131, p. 373. 

Goring valley, 9Q~ 25', 30 c 12', about 16,500 ft., Littledale. 
Between camps 26 and 27, September 14, He din. Flowers 
white. 

Stellaria grauiinea, Linn. Sp. PL p, 422; Hook, f FL Brit . 
Ind, i. p. 233. 

Lungyung and Tisum, 15,000 ft., Strachey 4' Winterbottom. 
Flowers white. 

Stellaria siibumbellata, Fdyew. in Hook. f. FL Brit. 1ml. i. 
p. 233; Few Bull. 1896, p. 209. 

Goring valley, 90" 25', 30° 12', about 16,500 ft., Littledale. 
Flowers white. 
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Arenaria festncoides, Benth. m Boyle , Illustr. Hot, HimaL 
p. 81, t- 21. f. 3; Hook. f. FI Brit . Bid. i. p. 236. 

Karnall river, 15,500 ft., Strachey 4* Winterbottom . Flowers 
white, 

Arenaria Littledalei, Hemsl. in Keic Bull. 1896, p. 209. 
Gooringia Littledalei, Williams, in Bull. Herb. Boiss, v. (1897) p. 530. 
Goring valley, 90' 25*, SO 0 12', about 16,500 ft., Littledale. 
Flowers white. 

Arenaria museiformis, Wall. Cat. n. 611; Hew Bull. 1S96, 
p. 209; Beferm. Mitteil. Brg.-Heft 131, p. 373 ; Hook. f. FI. 
Brit. Ind. i. p. 237. 

Baleh pass, 15,000-16,500 ft., Strachey Sf Winterbottom . 
Goring valley, 90° 25\ 30° 12', about 16,500 ft., Littledale. 
Highlands of Horth Tibet. Hedin. 86% 35° 19', 15,296 ft., 
July 15, Wellby 4' Malcolm. South shore of Mangtsa Tso, 
17,000 ft., June 24, Deasy Sf Bike, 813. Flowers white. 

Arenaria Stracheyi, Edyew. in Hook f. FI. Brit . Ind . i. p. 240. 
Bakas Tal, 15,500 ft., Strachey Sf Winterbottom. Dampish 
soil on broken granite, 16,800 ft., August 12, Deasy fy Bike , 876. 
Flowers white. 

Ihylacospermum rupifragum, Schrenk , j Emm. PI. Kov. ii. 
p. 53 ; Hook.f FI. Brit . Ind. i. p. 243. 

Arenaria (DicraniHa) rupifraga, Fend, in Ledeb. FI. Boss. i. p. 780. 
Bryomorpha rupifraga, Kar. et Kir. in Bull. Soc. Imp. Hat. Muse. xv. 
(1842) p. 172. 

Guge, 15,000-16,500 ft., Strachey Winterbottom. 82° 45', 
35% 17,108 ft., June 27, Wellby <j* Malcolm , Without locality, 
Deasy Pike. Flowers very minute, white. 

Tamartscaceyh. 

ICyricaria elegans, Boyle , Illustr. Bot. Ifimal. p. 214; Hook.f. 
FI Brit. Ind. i. p. 250. 

Sutlej river in Guge, 13,500 ft., Strachey Sf Winterbottom . 
Flowers pink, 

Myricaria prostrata, Hook, f et Thoms, in Benth. et Hook.f. 
Gen . Bl. i. p. 161; Journ . Linn. Soc., Bot. xxx. (1894) p. 134. 

M. germanica, Desv., var. prostrata, Thiselton-Dyer in Hook. f. FI 
Brit. Ind. i. p. 250; Journ. Linn. Soc., Bot , xxx. (1894) p. Ill, 

17,300 ft., Thorold. Upper Naichi Gol valley near river, 



FLORA OF TIBET OR HIGH ASIA. 


171 


m° 49k 35° 52', 12,130 ft., May 21, BochUlL 83% 35° 8', 
16,487 ft., June 25, Wellbij § Malcolm. Arn Tso, 16,500 ft., 
August 5, 871 ; 15 miles south-west of the Mangtsa Tso, 
16,000 ft., June 22, Deasy 4' Pike, 805. Flowers pink. 

Petals pale pink, stamens white, pistil green. Many very 
small insects and red spiders in these flowers .—Deasy 4' Pike. 

Zygophyllaceje. 

Mtraria Schoberi, Linn. Fyst. ed. 10, p. 1044; GmeL PL 
Fibir. ii. t. 9S; Maxim . PL Tan gut. p. 102; Peterm . MitteiL 
Erg.-Heft 131, p. 373. 

Harmufc Vogana, October 17, Redin . Flowers white. Fruit 
red or black. 

Gerahiaceje. 

Geranium collinum, Fteph., Willd. Fp. PL iii. p. 705 ; Pew 
Bull, 1898, p. 209 ; Hook.f. FI. Brit , Ind. i. p. 429. 

Goring valley, 90 r 25k 30 12k about 16,500 ft., Zittledale. 
Flowers blue. 

Biebersteinia Emodi, Jaub. et Fpach , llhtstr . ii. p. 109; 
Hook. f. FL Brit. Ind. i. p. 427. 

Chirehun and other localities, 16,500 ft., SHrachey 4' Winter- 
bottom. Flowers yellow. 


Legumixosj:. 

Thermopsis inflata, Cambess. in Jacguem* Voy. Bot. p. 34, 
t. 39 ; Journ. Linn. Foe., Bot. xxx. (1894) p. Ill ; Hook. f. FL 
Brit. Ind. ii. p. 63. 

Top of pass in sand, 18,500 ft., Thor old, 81° 41', 34° 53', 
16,200 ft., July 8, Deasy 4' Pike , 843. Flowers bright yellow, 

Thermopsis lanceolata, B. Br. in Ait. Rort . Pew. ed. 2, iii. 
p. 3; Ledeb. FL Boss. i. p. 510; Journ. Linn. Foe., Bot . xxiii. 
(1886) p. 150; Pew Bill. 1896, p. 210; Peterm. MitteiL Erg.- 
Heft 131, p. 373. 

Goring valley, 90° 25', 30° 12', about 16,500 ft., LMledale. 
Camp 31, September 21, Re din. Flowers yellow. 

Caragana pygmaea, DC. Prodr. ii. p. 268 ; Hook. f. PI Brit . 
Ind. ii. p. 116. 

Guge plains, 14,000-17,000 ft., Ftraehey cj- Winterboftom. 
Flowers bright yellow. 
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Astragalus (§ Cercidotlirix) Arnold!, HemsL $ IL IL IV. 
Pearson, sp. nov. 

Sufflrufex nanus, eoespitoso-multiceps, sericeo-canescens pilis 
peltatim, affixis. Radix alta, erassa, lignosa, fibrosa. Rami 
breves, patentes, lignosi, petiolis foliormn persistentibus instruct!. 
Folia eonferta, 3-7-foliolata, 2-4 lin. longa; foliola opposita, 
breviter eliiptica, strigoso-villosa, |-li lin. longa, ^ lin. lata ; 
stipulse membrauaceae, extus pubescentes, petiolis breviter adnatie, 
breviter eonnato-vaginantes, circiter Lf lin. longa*. Racemi 
umbelliformes, pedunculati. axi Hares, circiter 6-flori, pilis atris 
albiclisque adpressis vesiiti. Floi'es purpurei, braeteati, breviter 
pedicellati. Calyx obliquus, dentibus 5 snbmqualibus brevibus 
ereetis moi deelinatis, pilis atris albidisqne adpressis hirsutus, 
circiter li lin. longus. Vexillum glabrum, apice late ro tun datum, 
■emarginatum, ealycem duplo superans; alse spatlmlatac Ovarium 
antiee hirsutum, breviter stipitatuin, 4-ovulatum ; stylus glaber. 
Legumen non visum. 

Without locality : 17,500 ft., Deasy ^ PFce, 808, 810; 
17,500 ft., Thor old , 12 & 37. Flowers purple. 

This species resembles A. brahmens, Bunge, in habit. 

Astragalus confertus, Benth. ; Hook. f. FI. Brit. Ind. ii. 
p. 123. 

Top of pass, 18,000 ft., and sandy, gravelly soil in valleys, 
17,500 ft.. Tit or old, S & 58. Without locality, Deasy $ Pike, 
893. Mowers blue or purple-blue. 

Astragalus Heydei, Baker, in Hook, f FI. Brit. Ind, ii. 
p. 118 ; Joiirn. Linn . Soc., Bot. xxx. (1894) p. 111. 

A. Hendersoni, Baker, loc. cit. ii. p. 120. 

Sandy, gravelly soil in valleys, Thorold, 50. 87 , 35° 18', 
16,400 ft., July, Wellhy tj[* Malcolm. 25 miles east of Lanak La, 
17,100 ft., Deasy <$•' Bike, 802. Flowers purple. 

With very complete material before us, we have no hesitation 
in uniting Air. Baker s A. Mendersonii with his A. Hey del* 

Astragalus (Phaca) Halcolmii, HemsL II. IL W. Pearson , 

sp. I10V r . 

^ Herla pumila, acaulis, perennis, pubescens pilis basi affixis. 
RHzoma ascendens, tenuis, internodiis 2-3 lin. longis. Folia 
imparipinnata, 9-13-foliolata, H poll, longa; foliola opposita, 
brevissime petiolulata, oblonga vel eliiptica, obtusa, subcar~ 
nosa, dense pubescentia, l|-2 lin. longa, circiter f lin. lata; 
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stipula? herbacea?, petioiis brevissime adnata?, basi inter se 
•connatse, elliptic®, minute apicuiat®, cireiter 1J lin. long®. 
liacemi seapiformes, densi, capituliforraes, multiflori, pilis atris 
pubescentes. Flores bracteati, purpurei. brevissime pedieellati. 
Calyx subeampanulatus, alte 5-lobatus, pilis atris pubescens, 
•cireiter 2 lin. longus ; lobi angusti, erecti, mox dedinati, cireiter 
| lin. longi. Vexillum glabrum, apice late rotund at um, cireiter 
3 lin. longum. Stamina a petalis libera. Ovarium stipitatuna, 
glabrum, 2-ovulatum. Stylus glaber. Legumen non visum. 

In 87 : and 35° 18', 16,101 ft., July, Wellby <$* Malcolm. Flowers 
purple. 

Allied to A. tibetanus, wbieb, however, is distinctly caulescent. 

Astragalus melanostachys, Benth .; Rook.f. FI. Brit. Ind. ii. 
p. 125. 

A. bracteosus, KlotzscJi , JReise JPr. IVaid., Bot. p. 160, t. *5, non Born. 

A. strictus, Hemd. in Few Bull. 1896, p. 210, non It. Grab. 

G-oring valley, 00° 25', 30" 12', about 16,500 ft., littledale. 
Flowers purple. 

Astragalus nivalis, Far. et Kir. ; Hook. f. Fh Brit. Ind. ii. 
p. 136. 

In 89°-95°, 35°“37°, August 7, Redin. 88 30', 35 : 20', 16,291 ft*, 
July, Wellby 4* Malcolm . Flowers purple. 

Astragalus tribulifolius, Benth .; Hook. /. FI. Brit . Inch ii. 
p. 120; Journ. Linn . Soc. 7 Bot . xxx. (1891) p. Ill; Peterm. 
Mitteil. Erg.-IIeft 131, p. 373. 

Sandy valley, 15,800 ft., Thor old. September 1 & 21, Redin . 
Flowers purple. 

Astragalus Webbianus, Grab.; Rook . /. Fh Brit. Ind. ii. 
p. 132. 

Guge plains, 15,000 ft., Stracbey Sf Winterlottonn Flowers 
purple. 

Oxytropis cacbemirica, Camless . in Jacquem . Voy. Bot. p. 3S 5 
t. 11; Few Bull. 1896, p. 210; Rook. f. FI. Brit * Ind. ii. 
p. 139. 

Goring valley, 90 : 25', 3Q rf 12', about 16,500 ft., July and 
August, Littledale . Flowers violet or yellow. 

Oxytropis densa. Benth .; Rook, f Fh Brit. Ind. ii. p. 138. 

Sandy, gravelly soil in valleys, 17,500 ft., Tborold , 11. Flowers 
purple-red. 
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Oxytropis lapponica, Gaud. ; Kook.f. FI. Bril. Ind. ii. p. 137. 

€1 glacialis, Be nth. loo. cit. 

Mti pass, Strachey <$■ II interbottom. Muddy, stony soil in 
valleys, 17,600-17,800 ft., Thorold , 40 & 59. Flowers purple 
and white. 

Oxytropis microphylla, I)G .; Ilook.f. FI. Brit . Ind. ii. p. 139. 

0. chiliopliylla, Hoyle, IUustr. Bot. Himal. p. 198; Jacqnem. Toy. But. 
p. 38, t. 45. 

Oxytropis pliysoearpa, KemsI. in Journ. linn. >S'oc., Bot. xxx. (1894)' 
p. 111, vi.v Ledeb. 

Sandy, gravelly se»il in valleys, 17,500 ft., Thorold. 91 20) 
36' 46', June 22, JRockJdll. August 7, Kedin . 87) 35° 18', 

16,400 ft., July 21, Wellby Malcolm. Is ear the Mangtsa Tso, 
17,500 ft., June 24, and 82 :j 42', 32° 34', 15,000 ft., September 4* 
Beasy § Bilee , 80S & 887. Flowers purple or violet. 

Thorold’s specimens were originally referred to 0. pliysocarpa.. 
Ledeb., which is hardly distinguishable in the flowering state. 

Oxytropis Stracheyana, Benth. ; Kook, f FI. Brit. Ind. ii. 
p. 138. 

Side of slope, 16,200 ft., Thorold , 96. 88° 20', 35° 20', 

16,600 ft., July 27, Wellby <$* Malcolm. Flowmrs purple-blue. 

Oxytropis tatarica, Cambess . ex Bunge , in Mem. Acad. Bitersb* 
ser. 7, xxii. (1874) i. p. .16 ; Journ . Linn. Soe., Bot . xxx. (1894) 
p. 112; Hool'.f. FI. Brit. Lid. ii. p. 138. 

Various localities, 17,500-17,S00 ft., Thorold , 13, 39 & 73. 
Toktomai Muren, 14,000-15,000 ft., Bockhill. Goring valley 
90° 25', 80 12', about 16,500 ft., Littledale. 88° 20', 35° 11) 
16,140 ft., July 26, Wellby fy Malcolm . 25 miles east of the 
Lanak La, 17,100 ft., Beasy 4' Bike , 804. Flowers purple. 

Stracneya tibetica, Benth. in Kook.Kew Journ. Bot. v. (1853) 
p. 807; Hook. f. FI. Brit. Ind. ii. p. 147. 

Tisum, 15,000 ft., Straehey Sf Wiuterbottom. Flowers purple* 

Eosaceje. 

Potentilla Aaserina, Linn. &ip. Bl p. 495; Journ. Limn. Soe.. 
Bot. xxx. (1894) p. 135 ; Kook.f. FI. Brit. Ind. ii. p. 350. 

Tisum, 15,000 ft., Straehey 4' Winterbottoni. Plateau west of 
Dangla mountains, S9 3 88', 33° 09', 16,220 ft., Bockhill. Flowers, 
yellow. 



FLORA OF TIBET OR HIGH ASIA. 


m 


Potentilla Mfurca, Linn. Sp . PL ed. 2, p. 711; Gmelin , Meise 
Beschreib . i. t. 27. f. 1 ; Fall', Beytrage z. topogr . Kennt. Muss. 
Meichs , ii. b 10 ; JSTeir BwW. 1896, p. 2H); Hook.f. PL Brit. Ind. 
ii. p. 358. 

Guge, 16,000 ft., Strachey 4' Winterbottom . Goring valley,, 
90 3 25', 30° 12', about 16,500 ft., Littledale . 16,300 ft., JF*7% 
<j* Malcolm, Flowers yellow. 

Potentilla fruticosa, Linn, Sp, PL p. 495; Bull. 1896,. 
p* 210; Peterm. Mitteil. Erg.-Heft 131, p. 373 ; JV. i?nY. 
ii. p. 347. 

Goring valley, 90~ 25', 30° 12', about 16,500 ft., Littledale .. 
Camp 31, September 21, Media. "Without locality, Deasy 4" 
Pile, 891. Elowers yellow. 

Potentilla fruticosa, Linn., var. Inglisii, Hook. /. PL Brit. 
Ind . ?i. p. 348. 

P. Inglisii, Moyle, Illustr. Bat. PLimal . p. 207, t. 41. 

Tazaug, 16,500 ft., Strachey 4' Winterbottom . Flowers yellow.. 

Potentilla fruticosa, Linn., var. pumila, Hook.f PL Brit. Ind. 
ii. p. 348. 

Without locality, Thorold. Plateau west of Dangla mountains,. 
89° 44', 32° 51', 16,350 ft., MockhilL Goring valley, 90 25', 
30° 12', about 16,500 ft., Littledale . Flowers yellow. 

Potentilla multifida, Linn . Sp. PI p. 496; Hook.f. PL Brit. 
Ind. ii. p. 353. 

Niti pass, etc., 15,000-17,000 ft., Strachey 4' Winterbottom* 
Flowers yellow. 

Potentilla nivea, Linn. Sp. PL p. 499 ; Journ . Linn. Soc., Bot. 
xxx. (1894) p. 135 ; Hook.f. FI. Brit. Ind. ii. p. 358. 

Keehu valley, 96 28', 31" 25', 12,700 ft., MockhilL Flowers- 
yellow. 

Potentilla sericea, Linn. Sp. PL p. 495, var. polyschista, Lehnu 
Her. Gen. Pot. p. 34; Journ. Linn . Soc., Bot. xxx. (1894) p. 112; 
Hook.f. FL Brit. hid. ii. p, 354. 

R polyschista, Bom. FL Orient, ii. p. 710. 

Near Eakas Tal, 15,000-17,000 ft., Strachey 4' Winterbottom. 
Sandy earth and gravel in valleys, 17,500 ft., Thorold . Near the 
Mangtsa Tso, 17,000 ft., June 24, Deasy 4' Pike, 811, 890., 
Flowers yellow. 
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Chameerhodos sabulosa, Bunge , in Ledeb. FI. Alt. i. p. 431 ; 
Lecleb. Ic . FL Boss . iii. t. 257 ; Journ. Linn . $0e., JSotf. xxx. 
{ 1894) p. 112 : Rook.f FL Brit. Ind . ii. p. 360. 

Griige, 15,000 ft., Straeheg 4' Winterbottom. Sandy soil in 
valleys, 17,000 ft., Thor old. 82" 6\ 34 : ' 20', 16,700 ft./ July 29, 
Z)msv/ 4' S56. Flowers yellow. 

SxXIFliAGACE-E. 

Saxifraga fiagellaris, IVilld. £?a* Sfernb. Rev. Scwifr . p. 25, t. 6 ; 
/Zoo/,'./. FZ. I«J. ii. p. 397. 

Lanjar, 17,000 ft., Straeheg Sf Winterbottom. Flowers yellow, 
often with red lines. 

Saxifraga Hir cuius, Linn. Sp. FL p. 402, var. liirculoid.es, 0. B . 
Clarke, in Hook. f. FL Brit. Ind. ii. p. 392. 

S. liirculoides, Deene. in Jacqitem. Yog. But. p. 07, t. 78. f. 1. 

Balcli pass, 17,000 ft., Straeheg 4" Winterbottom. Lanak 
pass, Thomson. Flowers yellow. 

Saxifraga Jaequemontiana. Beene, in Jacqucm.Voy . Bot. p.68, 
t. 78. f. 2, var. stella-aurea, 0 . B. Clarke , in Rook. f. FL Brit. 
Ind . ii. p. 395. 

S. stella-aurea, llook.f. et Thoms, in Journ. Linn. Soc., Bot. ii. (1857) 
P* 72. 

91 401 35 : 21', August 12, Wellby § Malcolm. Flowers yellow. 
A very imperfect specimen, doubtfully placed in this species. 

Saxifraga parva, RemsL in Journ. Linn. Sac., Bot. xxx. (1894) 

p. 112. 

Sides of rivulets, 17,000 ft., Thorold. Growing near a stream 
on a patch of grass in broken granite, 16,800 ft., August 12? 
Deastf 4' Bike, 875. Flowers yellow. 

Saxifraga saginoides, llook.f. et Thoms, in Journ. Linn. Soc., 
Bot. ii, (1857) p. 6S; Beterm. Mitteil. Erg.-Heft 133, p. 374; 
llook.f. FL Brit. Ind. ii. p. 392. 

Without locality, September 1, Redin. Flowers yellow. 

Saxifraga tangutica, EngL in Bull. Acad. Peter sb. xxix. (1883) 
p. 114; Few Bull . 1896, p. 210. 

Goring valley, 90 c 25', 30" 12', about 16,500 ft., Littlednle . 
Flowers yellow. 

Parnassia ovata, Ledeb. in Mem. Acad. Petersh. y. (1815) 
p. 52S; Rook, f FL Brit. Ind. ii. p. 403. 

P. trinervis, Drude, in Linncea , xxxix. (1875) p. 322 ; Journ. Linn. 
■Soc., Bot. xxx. (1894) p. 112. 
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Tisum, 15,000ft., Stretchey <|* Winterbottom . Harsh, 15,000 ft.., 
Thor old. Flowers white. 


Crassulacejg. 

Sedum algidum, Ledek . FI. Alt. ii. p. 191, var. tanguticum, 
Maxim . in Bull. Acad. Petersh. xxix. (1884), col. 126; Journ. 
Linn. SocBot. xxx. (1894) p. 185. 

Camp north of Tsacha-tsang-bo-ehu, 90 J 03', 32 3 28', 15,650 ft., 
July 5, Bockhill. Flowers yellow. 

Sedum creuulatum, Hook./. et Thoms . in Journ. Linn . 

•Rtf. ii. (1858) p. 96 ; Hook./ FI. Brit. Lid. ii. p. 417. 

Niti pass, etc., 14,000-17,000 ft., Strachey Sf Winterbottom. 
Flowers rose-pink. 

Sedum Ewersii, Ledeb. FI. Alt. ii. p. 191 ; Hook./ I FI. Brit. 
Lid. ii. p. 421. 

Ghige, 15,500 ft., Strachey $* Winterbottom . Flowers purple- 
red. 

Sedum fastigiatum, Hook. f. et Thoms . in Journ . Linn . Soc., 
Bot. ii. (1858) p. 9S ; Hook. f. FI. Brit . Lid . ii. p. 419. 

Valleys in Guge, and near Eakas Tal, 15,000-17,000 ft., 
Strachey cf* Winterbottom. Flowers red. 

Sedum PrzewalsMi, Maxim, in Bull. Acad . Petersb . xxix. 
<1884) col. 156; Jfew JSi/ZZ. 1896, p. 211. 

G-oring valley, 90 D 25', 30° 12', about 16,500 ft., Littledale. 
Flowers yellow. 

Sedum quadrifidum, Pall. Beise, iii. p. 730 ; Ledeb. FI. Boss . 
ii. p. 177; Journ. Linn. Soc., Bot. ii. (1858) p. 97, et xxx. (1894) 
p. 112 ; Hew Bull. 1896, p. 211; Peterm. Mitteil. Erg.-Heft 131, 
p. 374; Hook./ 1 FI. Brit. Lid. ii. p. 418. 

S. eoccineum, Boyle, Itlustr.Bot Himal. p. 222, t. 48. f. 8. 

Close to streams in valleys, 17,000 ft., Thor old. Goring valley, 
90° 25', 30° 12', about 16,500 ft., Littledale. 89° 35', 35° 18', 
15,990 ft., August 1, Wellby 4' Malcolm. September 2, Hedin . 
Flowers yellow. 

The identification of the Tibet specimens is not quite satis¬ 
factory. 

Sedum RFodiola, DC. FI. Fr. ed. 3, iv. p. 386; Ledeb. FL Boss. 
ii. p. 179; Hook. f. FI. Brit. Ind. ii. p. 417. 
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la 82 3 S', 88', 17,000 ft., July 27, $ Pike , 852. 

Flowers yellow. Leaves often red-tipped. 

The specimens are much below the average of the species in 
size. 

Sedum rotun&atum, HemsL in Kew Bulk 1898, p. 210 ; Rook. 
Ic . PZ. t. 2469. 

Goring valley,^90" 25', SO”’ 12', about 16,500 ft., Lit tie dale. 
Flowers red. 

Sedum tihetieum, Hook. f. el Thoms. Journ. Linn . 

Pof. ii. (185S) p. 96; JTeic Bulk 1896, p. 210 ; Hook. f. FI. Brit. 
Ind. ii. p. 418. 

Goring valley, 90° 25', S0 : 12', about 16,500 ft., Littledalc . 
Flowers red. 

Sedum tihetieum, Hook, f et Thoms., var. Stracheyi, C. B. 
Clarke , in Hook. f. FI. Brit. Ind. ii. p. 418; Journ . Linn. Boc. r 
Bot. xxs. (1894) p* 112. 

S. Stracheyi, Hooh.f. et Thoms . Journ. Linn. Boo., Bot. ii. (1858J 
p. 96. 

Close to water, 17,500 ft., Tkorold . Twenty-five miles east of 
the Lanak La, 17,100 ft., June 20, Beasy 4' Pike, 808. 

Sempervivum acuminatum, Jacquem. Toy. Bot. p. 68, t. 74. f. 1; 
Hooh.f. FI. Brit. Ind. ii. p. 422. 

Guge plains, 15,500 ft., Strachey $ Winterbottom . Flowers 

purple-red. 

Haloebhagijdace^;. 

llyriophyllum verticillatum, Limn. By. FI. p. 992 ; Kew Bull. 
1896, p, 211 ; Hook, f FI. Brit. Ind. ii. p. 438. 

Goring valley, 90° 25 f , 30 3 12', about 16,500 ft., Littledale. 
Flowers very small; anthers yellow. 

Hippuris vulgaris. Linn. Bp. PL p. 4 ; Hook. f. FI. Brit. Ind. 
ii. p. 432. 

Gyanima, 15,000 ft., Strachey 4' Winterbottom . Flowers very 
small; anthers yellow. 

L T MBELLXFEKiG, 

Selinumstriatum, Benth. et Hooh.f Gen. PL i. p. 914 ; Hook.f. 
FL Brit. Ind . ii. p. 699. 

Around Am Tso, 16,200 ft., August 4, Beasy § Pike, 868- 
Flowers white. 
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Smells like meadow-sweet. -Common, but not plentiful, in 
•dampish places.— JDeasy Sf Pike. 

Pleurospermum Eookeri, C. B. Clarke, in Hook, f FI. Brit . 
Ind. ii. p. 705. 

Shelshel and Eakas Tal, 15,500 ft., Strachey 4" Winterboitom. 
Bracts and flowers white. 

Pleurospermum Eookeri, C. B. Clarke , var- Thomsoni, C. B. 
Clarke , loc.cit .; Kew Bull. 1896, p. 211. 

Goring valley, 90 Q 25', 30' 12', about 16,500 ft., LittledaU. 

Pleurospermum stellatum, Benth. ex C. B. Clarke , in Hook. f« 
FI. Brit. Ind. ii. p. 701, var. Lindleyauum, C. B . Clarke , loc . cit. 
p. 705; Joarn. Linn. Soc ., Bot. xxx. (1891) p. 113. 

Sandy soil in broad valley, 16,400 ft., Thor old. Bracts and 

dowers white. 

Yery young specimens of another species of Pleurospermum 
were gathered by the Littledales. 

Peucedanxini (§ Cervaria) Malcolmii, Hemsl. et H. II. W* 
Pearson. 

Species habitu P. Ily strict, Bunge, altaicse simillima, a qua 
fructus forma, vittarum numero, foliorum basibus petiolisque 
persist entibus tenuioribus praeeipue divert. 

j Herba pumila, perennis, pubeseens, foliorum basibus petiolisque 
persistentibus, circiter 6 poll. alta. Folia petiolata, bipinnati- 
secta, glauduloso-pubescentia, circiter 3 poll, longa, jugis prinxariis 
distanti bus, pinuulis trifidis vel nonnunquam pinnatifidis; seg- 
inenta ultima lineari-ovata, acuta, crassiuscula, pubernla, f lin. 
longa, \ lin. lata; vagi me valde nervatae, intus glabrae, extus 
minute pubesceutes vel glabrescentes, |~1 poll, longae. Umbelite 
composite radiis primariis 6-12 ; involucri iuvoiucellique bracteae 
paucae, lineari-lanceolatae, integrae vel basi rarissime irregulariter 
lobatae, 3-vel 1-uervate, pubeseentes, 14-31 lin. longae. Flores 
pedicellis brevibus pilosis suffulti. Calycis dentes dense pubes- 
centes, deltoidei, lin. longi. Petala pallide lutea, glabra; 
auterius obreniforme, 2 lin. latum; lateralia posterioraque 
subrotunda, f lin. diametro. Fructus ellipticus vel fere 
obovatus, apice leviter emarginatus, complanatus, puberulus, 
jugis dorsalibus vix elevatis, lateralibus contiguis dilatatis 
marginem alatem formantibus, 24 lin. longus, 14-2 lin. latus; 
vitte ad valleculas solitarim vel rarissime irregulariter 2-nse, 
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fruetus basin attingentes vel rarius abbreviate, dorsales obscure^ 
com mis sur ales clare. Semen eomplanatnm, facie planum, dorso 
convexum. 

In 85and 35 : 37', September 7, lledin. 88° 20°, 35° 14', 
16,142 ft., July 26, Wellby <£' Malcolm . Flowers yellow. 

Ladaki name 44 Kumbak ,f ; found everywhere near fresh 
water ; eaten as a vegetable.— Wellby Sf Malcolm. 

CAPEXFOLXACJEiE. 

Lonicera Mspida, Pall, ex Poem, et Bcliult. Byst. v. p. 258 
Kew Bull. 1896, p. 211 ; Hook. f FL Brit. Ini . iii. p. 11. 

L. bracteata, Boyle, Illustr. Bot. Himal. pp. 230 & 237, t. 58. 

Goring valley, 90° 25', 30 : 12’, about 16,500 ft., Littledale.- 
Flowexs pale yellow'. 

DlPSACEiE. 

Horina Coulteriana, Boyle , Illustr. Bot. Himal . p. 245 ; Joarn. 
Linn. Boc., Bot. xxx. (1894) p. 113: Hook.fi. FI. Brit . Ini. iii., 

p. 216. 

Talleys, 15,500 ft., Hi oro Id. Flowers yellow. 

Composite. 

Aster altaicus, Willd. Emm. Hort. Berol. p. 881; 1look. /I 
FI. Brit. In d. iii. p. 251. 

"Without locality, Wellby if Malcolm ; JDeasy 4' Bike* Flowers 
blue. 

Aster Bowerii, IlemsL in Journ . Linn. JSoc. ; Bot . xxx. (1894) 
p. 113; Jieio Bull. 1896, p. 211; Boole. Ic. PI. t. 2495; Peterm . 
Miiteil Erg.-Heft 131, p. 374. 

Sandy, gravelly soil on hill-sides, 18,000 ft., Thor old. Goring 
valley, 90 : 25', 30 : 12', about 16,500 ft., Litileiale. Camp 10, 
Heim. SS : 201 35'- 14', 16,142 ft., July 26, Wellby 4' Malcolm. 
Ilorpa Tso, 17,000 ft., July 3, I)easy 4' Bike. Flowers described 
as lavender, lilac, and light purplish mauve. 

Growing in old graved; very scarce .—JDeasy 4' Bile. 

Aster Heterochseta, C. B. Clarice , Comp. Ini. p. 44 ; Hook./ 
FL Brit. Ini. iii. p. 250. 

IleterocliUita asteroides, DC. Prod. v. p. 282. 

In S6 : 48', 35 IS', 16,300 ft., July 19, Wellby £ Malcolm. With¬ 
out locality, JDeasy 4' Pike. Flowers blue with a yellow' centre. 

Aster mollins cuius. Wall. Cat. n. 2972; Clarice, Comp. hid. 
p. 45: Journ. Linn. SocBot. xxx. (1894) p. 114; Hook.fi FL 
Brit. Ind. iii. p. 251. 
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Guge, 15,000 ft., Strachey Sf Winterbottom. Sandy soil in 
sheltered nooks, 16,000 ft., Thor old, Flowers purple. 

Aster tibeticus, Hook. f. FI. Brit. Tad. iii. p. 251; Jour it. 
Linn. SocBot. xxx. (1894) pp. 113 et 135 ; Eew Bull. 1S96, p. 211.. 

Calcareous soil, 17,800 ft., Thor old. Talley of Mums, 91 c 18'.. 
33° 44', 15,640 ft., Juue 23. Bockhill. Goring valley, d0~ 25', 
30° 12', about 16,500 ft., Little dale. Flowers purple with yellow 
centre. 

Aster tricephalus, 0. B. Clarke , Comp. Lul. p. 43 ; Eew Bull 
1896, p. 211; Uook.f FI. Brit. Lid. iii. p. 250. 

Goring valley, 90 : 25', 30 : 12', about 16,500 ft., Littledale. 
Flowers blue. 

Leontopodium alpinum, Cass, in Diet. Sc. Eat. xxv. p. 47-1; 
Journ. Linn. Soc., Bot. xxx. (1S94) p. 136; Ecu' Bull. 1S90, 
p. 211; Peterm. Mitteil. Erg.-Heft 131, p. 374; Hook, f, FI. 
Brit. Ind. iii. p. 279. 

Talleys in Guge, 15,000 ft., Strachey t$* Winterbottom. Bank 
Cbilchang Tso (Lake Glenelg), 90 : 10', 33 27', 16,000 ft., June 
30, Bockhill. Goring valley, 90’ 25', 30 : 12', about 16,500 ft.. 
Littledale. September 1, Hedin. S8" 30', 35 : 14', 16,616 ft.. 
July 27, TFellby 4' Malcolm. Near the Aru Tso, 17,000 ft., July 
4, I)easy tj* Pike, 867. Flowers wliite, tipped with purple. 

Leontopodium Stracbeyi, C. B • Clarke, in Herb. Eew .; Journ.. 
Linn. Soc . xxx. p. 136. 

L. alpinum, Cass., var. Stracbeyi, Ilooh.f. F'l. Brit, Ind. iii. p. 279. 
Euehu valley, in river bottom, 95" 12', 31° 10', 12,100 it., 
August 16, Bockhill. Flowers white. 

Anaplialis mucronata, C. B. Clarke , in Herb. Eew .; Journ.. 
Linn. Soc . xxx. p. 136. 

Basin of Dangehu, right bank affluent, 92 ; 08', 32° 20', 15,180 
ft., July 21, Bockhill. Flowers white. 

Anaphalis xylorhiza, Sch.-Bip. ex Hook.f. FI. Brit. Ind. iii. 
p. 281; Journ. Linn. Soc., Bot. xxx. (1894) p. 114; Eew Bull. 
1896, p. 212. 

Rocky outcrops, 15,500 ft., Thorold. Goring valley, 90° 25', 
30 12', about 16,500 ft., Littledale. Flowers white. 

Antennaria nana, Hook.f. et Thoms . ccc C. B. Clarke , Comp. 
Ind. p. 100 ; Journ • Linn. Soc., Bot . xxx. (1S94) p. 136 ; Hook.f., 
FI. Brit. Ind . iii, p, 278. 
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Talley of Murus, Lead-waters of Yangtsekiang, 91° 20', 33" 
45', 14,900 ft., June 22, Boclchill. Flowers white* 

Allardia tomeiitosa, Decne. in Jacquem. Pi?//. Bot. p. 87, t. 95 ; 
Hook.f : ZT. -Sr/7. TmZ. iii. p. 313. 

Balch pass, 10,000-17,000 ft., StraeJiey 8f JVinterboitom * 
Flowers yellow. 

Tanacetum fruticulosum, ledeb. FI. Alt. iv. p. 58, Jr. FI. 
Boss . i. t. 38; Hook.f FI. Brit. Bid. iii. p. 318. 

15,000 ft., August 30, Deasy $ Bike, 885. Flowers yellow. 
Known to the Ladaks as 44 Tchiiktehuk/ ’ JDeasy Pike. 

Tanacetum gracile, Hook.f et Thoms . ex Hook.f I in FI.Brit. 
Ind . iii. p. 318, 

Sutlej river in Guge, 13,350 ft., StraeJiey 4' Winterbottom. 
Flowers yellow. 

Tanacetum txbeticum, 1Took. f. et Thoms, ex C. B. Clarke , 
Comp. Ind. p. 154 ; Journ. Linn. Soe ., Bot. xxx. (1894) p. 114; 
Km Bull. 1896, p. 212 ; Peterm. Mitteil. Erg.-Heft 131, p. 374 ; 
Hook.f. FI. Brit . Ind . iii. p. 319. 

Close to water among stones, 17,000 ft., Thorold. Goring 
valley, 90° 25', 30" 12', about 16,500 ft., Littledale. Camp 10, 
Hedin. 'Without locality, Wellby § Malcolm. 8T 41', 34° 52', 
16,200 ft., July 12, Deasy 4' Pike, S36. Flowers yellow. 

Ladaki name 44 Boortzse.” The only vegetable fuel of this 
country .—Deasy Jf Pike. 

Artemisia Campbellii, Hook.f et Thoms. ex C. B . Clarke , Corny). 
Ind. p. 164 ; Hook. f. FI Brit. Ind. iii. p. 327. 

Bhomtso, 16,000-18,000 ft., Hooker. Flowers brown. 

Artemisia desertorum, Spreng. Syst . iii. p. 490 ; Joum. Linn * 
Soe., Bot. xxx. (1894) p. 114; Hook.f. FI. Brit. Ind. iii. p. 322. 
Broad valleys, 16,000 ft., Thorold. Flowers yellow. 

Artemisia macrocephala, Jacquem. ex Besser in Bull. Soe . Hal. 
Mose. ix. (1836) p. 28; Hook.f FI Brit. Ind. iii. p. 329. 

A. Giiffithiuna, Boiss. FI. Orient, iii. p. 376. 

"Without locality at 15,000 ft, August 30, Deasy cj* Pike , 884. 
Flowers yellow. 

Known to the Ladaks as 44 Cumtcken,” Deasy § Pike. 
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Artemisia minor, Jacquern, ex Besser, hi Bull . Sac. Mat. Mosc. 
ix. (1836) p. 22; DC. Prod, vi, p. 124; Booh . f. FI. Brit. hid. 
iii. p. 329. 

A. tibetica, Hook.f Joe. ciL 

A. Sieversiana, Willd var. tibetica, C. B. Clarke , Comp. Inch p. 165. 

88° 30', 35° 20', 16,294 ft, July 28, Wdlby Sp Malcolm. 
Flowers mauve. 

Artemisia KoxburgMana, Besser , in Bull . AW. 3/os<?. ix. 

(1836) p. 57 ; Hook.f FI. Brit. hid. iii. p. 326. 

Sutlej river, 11,500 ft., Sfrachey § Winterbottom . Mowers 
purple. 

Artemisia sacrorum, Ledeb. in Mem. Acad. Petersb. r. (1805) 
p. 571; Hook.f. FI. Brit. hid. iii. p. 326. 

Sutlej river in Ghige, 12,000-13,500 ft., St racket/ Winter- 

bottom . Flowers yellow or yellow-green. 

Artemisia salsoloides, Willd. Sp . PI. iii. p. 1832; Besser , 
Mon opr. Arteni. t. 2 ; Kew Bull . 1896, p. 212 ; Hook.f. FI. Brit . 
Jwd. iii. p. 321. 

Sutlej river in 6-uge, 12,000-13,500 ft., Strachey $ Whiter- 
bottom. Groring valley, 90° 25', 30° 12', about 16,500 ft., 
LiUledale. "Without locality, JDeasy Pike , 897. Mowers 

yellow-green. 

Artemisia gtracbeyi, Hook, f ei Thoms, ex C. B. Clarke , 
Comp. Ind. p. 164 ; Kew Bull . 1896, p. 211; Hook, f FI. Brit. 
Ind. iii. p. 32S. 

Manasarowar, 14,000-15,500 ft., Strachey Sf Winterbottom, 
Goring valley, 90° 25', 30° 12', about 16,500 ft., LiUledale. 
Flowers yellow-green. 

Artemisia (§ Dracimcnlus) Wellfeyi, Hemsl. et H, H. W. 
Pearson sp. nov.; ab A . salsoloide , Willd., habitu pumiliore, 
racemis brevioribus laxioribusque, involucri pbyllis marginibus 
membranaceis atro-fuscis, foliis integris trifidis vel raro pinnati- 
sectis diversa. 

Buffrutex circiter k ped. altus. Radix elongata, lignosa, ramosa. 
Caules numerosi, ramosi, infra lignosi, supra berbaeei, repentes 
vel ascendentes, subangulati, sericeo-pubescentes vel glabres- 
eentes. FoZzAalterna, sessilia, earnosa, denseappresso-pubescentia, 
demum glabra, Integra, lineari-oblonga vel ambitu cuneatim 
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spatulata, apice alte trifida vel raro pinnatisecta, basibus persist- 
entibus, 4-7 liu- longa; lobi lineares, lineari-oblongi vel-ovati, 
acuti, marginibus revolutis, 1-4 lin. longi. Gapiiida globosa, 
pauciflora, 2-8 lin. diametro, pednnculis brevibus bracteolatis 
suftulta, axillaria, solitaria, plus minus nutantia, in racemos 
siinplices foliates 2 in. longos laxe disposita; phylla circiter 
12. oblonga, obtusa, concava, herbacea, crassiuseula, glabra, 
marginibus membranaeeis atro-fuscis, costis prominentibus, 1-1| 
lin. longa, |-| lin. lata. Receptacwlum nudum. Mores margin- 
ales feminei, 1-11 lin. longi, lobis stigmaticis circiter £ lin. longis. 
Mores disci onines masculi ovariis abortivis, tubulosi, 1|-1| lin. 
longi. Anthera* i~f lin. longae, eonneetivis in aristas tenues 
bred ores productis. 

Artemisia sp., Hemsl. m Journ . Linn. 8oc. } Bot. xxx. (1894) p. 114. 
17,100 ft., Thordd. 86° 10', 35° 19', 16,214 ft., July 16, 
Wellhj $ Malcolm . 82° S', 34° 48', 17,000 ft., July 27, I)easy § 
Pike . Flowers yellow-green. 

Plant strongly scented, something like crushed nettle-leaxes.— 
JDcasy Sf Pike . 

Cremanthodium Beasyi, Hemsl. 

Senecio (§ Cremanthodium) Deasyi, Hemal, in Hook. la. PI. t. 2587. 

Werneria nana, [Benth. ?n] Benth. $ Hook. f. Gen. PL ii. p. 451. 

Ligtiiaria naua, Beane, in Jiacquem. Toy. Bot. p. 91, t. 99. 

In water-logged, stony soil, 17,600 ft., Thor old, 33. Growing 
in gravel east of Horpa Tso, 17,000 ft., very scarce and very little 
vegetation of any kind, Beasy Pike , 827, 841. Flowers 
yellow. 

It was only after the publication of this plant under the name 
of Saucio (§ Cremanthodium) Beasyi that we found out that it had 
been collected before in Kashmir and described under the names 
cited above. Werneria is a large Andine genus with which four or 
five Abyssinian and Himalayan allied plants have been associated.. 
So far as Werneria nana , Benth., is concerned we have no hesi¬ 
tation about placing it in Cremanthodium ; and it is very closely 
allied to C. Jiumile , Maxim. We will not presume to settle here 
the limits of the genus Senecio ; but taking such other genera, 
numerous in species, as Erica, Solanum , and Career, in relation to 
range of variation, it might well include Gacalia j Cremanthodium 
and several other proposed genera, perhaps Werneria itself.. 
Jacquemonrs figure was from a better specimen than ours. 
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Cremanthodium Fletcheri. RemsL 

Senecio (§ Cremanthodium) Fletcheri, Ilemsl. in Kew Bull. 1896, 

p 212. 

G-oring valley, 9Q 3 25', 80 12', about 16,500 ft., Littledale. 
Flowers yellow. 

Cremanthodium goringensis, RemsL 

Senecio (§ Cremanthodium) goringensis, RemsL in Kew Bull . 1896, 
p. 212; Peterm. Mitteil. Erg.-Heft 181, p. 374. 

Goring valley, 90° 25', 30° 12', about 16,500 ft., Littledale. 
Near lake 18, September 12, Red in. 91° 20', 35° 23', 16,404 ft., 
August 10, Wellby 6f Malcolm. Am Tso, 16,200 ft., August 4, 
Be as i/ Pike, S64. Flowers yellow. 

Senecio arnicoides, Wall. Oat. n. S138, var. frigidiis, Rook./. PI. 
Brit. Ind. iii. p. 351; Journ. Linn. Soc.,Bot. xxx; (1894) p, 114. 

Niti pass, 16,700 ft., Straehey $ Winterbottom. Water-logged 
soil in wide valleys, 17,000 ft., Thorold. Flowers yellow. 

Senecio coronopifolius, Besf. FL Atlant. ii. p. 273; Rook, f 
FI. Brit. Ind. iii. p. 341. 

Eakas Tal and Shelskel, 14,000-16,000 ft., Strachey <J* Winter- 
bottom. Flowers yellow. 

Saussurea alpina, BO. in Ann. Mus. Par. xvi. (1810) p. 198; 
Peterm. Mitteil. Erg.-Heft 131, p. 374. 

August 7, Redin. Flowers purple-blue. 

Saussurea Aster, Ilemsl . in Journ . Linn. JSoc. t Bot. xxx. (1894) 
p. 115, t. 5. 

Sandy, gravelly soil, 17,500 ft., Thorold. 86° 48', 35° 18', 
16,300 ft., July 19, Wellby Sf Malcolm. Near Horpa Tso, 
16,400 ft., June 28, Beasy 4' Bike, 818. Flowers purple 
(Thorold) ; blue (Wellby A Malcolm). 

Saussurea feracteata, Beene, in Jacquem. Voy . Bot. p. 94,1 . 102; 
Peterm. Mitteil. Erg.-Heft 131, p. 374; Rook. f. FL Brit . Ind. 
iii. p. 366. 

S. Koslowi, C. Winkl. in Act. Rorii Petrop. xiii. p. 241. 

Baleh pass and Lanjar, 16,000-17,000 ft., Strachey Sf Winter- 
bottom. Camp 31, Redin. 82° 40', 33° 30', 16,800 ft., August 
12, Beasy Pike , 873. Flowers red. 

Saussurea glanduligera, Sch.-Bijo. ex Rook. f. FL Brit . Ind. 
iii. p. 371; Journ. Linn . SocBot. xxx. (1894) p. 114. 
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Tismn, 15,000 ft., Strachey § Winterbottom. Sandy, stony soil 
in valley at 17,800 ft., Thor old. On gravel near an ice-covered 
lake, 82° 24', 84° 41', 16,600 ft., July 6, Deasy $ Pike, 884, 899. 
Mowers purple. 

Sanssurea Hooker!, G. B. Clarke , Comp, hid. p. 280 ; Hook, f 
PL Brit. Ind. iii. p. 371. 

Balcli pass, 16,000 ft., Strachey $ Winterbottom. Flowers 
purple. 

Sanssurea KimtMana, C. B. Clarke , Comp. Ind. p. 225; 
Hook./. FL Brit . Ind. iii. p. 369. 

Leontodon ? Kimthiana, Wall. Cat. n. 8292. 

Aplotaxis leontodontoides, DC. Prodr. vi. p. 539. 

In 88° 20', 85 c 20', 16,526 ft., July 29, Wellby Malcolm. 
"Without locality, Deasy df Pike , 900. Flowers purple. 

Sanssurea piunila, C. Win Id. in Act. Horti Petr op. xiii. p. 244. 
September 21, Hedin. Flowers rose-lilac. 

Sanssurea pygmsea, Spreng. Syst. iii. p. 381: Journ. Linn. 
Soc., Bot. xxx. (1894) p. 114. 

Top of pass, 17,800 ft., Thorold. Flowers purple. 

Sanssurea sorocephala, Hook. f. et Thoms, in C. B. Clarke , 
Comp. Ind. p. 226; Journ. Linn . Soc. 3 Bot. xxx. (1894) p. 115 ; 
Peterm. Mitteil. Erg.-Heft 131, p. 874; Hook . f FL Brit. 
Ind. iii. p. 877. 

Aplotaxis gnaphnlodes, Boyle, Hhistr. Bot. Himal . p. 251, t. 59. f. 1. 
Stony soil close to water, 17,000 ft., Thorold. Camp 10, lied in. 
86° 48', 85° 18', 16,301 ft., July 19, Wellby $ Malcolm, tforpa 
Tso, 17,000 ft,, July 5, Bras / $ Pike , 828,829. Flowers purple. 

Sanssurea subulata, G. B. Clarke , Comp. Ind. p. 226 partim ; 
Journ. Linn. SocBot. xxx. (1894) p. 114; Heiv Bull. 1896, p, 212; 
Peterm. Mitteil. Erg.-Heft 181, p. 374; Hook. f PL Brit. 
Ini. iii. p. 867. 

S. setifolia, Platt in Site. Akad. Muench . (1878) p. 95. 

Close to water, 17,000 ft., Thorold. Groring valley, 90° 25', 
80° 12', about 16,500 ft., Littledale. August 6, Hedin. 88° 20', 
35° 20', 16.526 ft., July 29, Wellby df Malcolm. Hear the 
Hangtsa Tso, 16,900 ft., June 25, Deasy df Pike , 815, 849. 
Flowers purple or mauve. 
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Sanssnrea tangutica, Maxim* in Bull . Acad . Petersb . xxvii. 
(1881) p. 489; Journ. Linn . Soc., Bot. xxx. (1894) p. 136. 

Eear tlie summit of Gram (or Augfci) La, 98' 18', 30° 40‘, 
15,600 ft., Bockhill. Tsaidam, Przewalski . Floral leaves large, 
rose or purple. 

Sanssnrea Thomson!, C. B. Clarke, Comp. JW. p. 227; Rook.fi 
FI. Brit . ihi. iii. p. 366. 

S. acaulis, Klatt, in Sitz. Akad. Muench. (1878) p. 91. 

S. amblyophylla, C. JVinkl. in Act. Horti Petrop. xiii. p. 245. 

In 86 c , 35' 19', 16,528 ft., July 15, Wellby Sf Malcolm . 
fsaidam, Przewalski. Flowers purple. 

Sanssnrea Thoroldi, He ml. in Journ. Linn. Soc., Bot. xxx. 
(1894) p. 115, t. 4. if. 5-9: ILw JBmZJ. 1896, p. 212. 

Sandy soil close to water, 16,400 ft., Thorold. Goring valley, 
90 : 25’, 3u : 12', about 16,500 ft., Litthdale. 88 ° 20', 35 c 14', 
16,142 It., July 16, Wellby Malcolm. Without locality, 

Rasy 4’ Bike, S9S. Flowers purple. 

Eaten as a vegetable; found in damp places ; flowers purple.— 
WdV>y *4 Malcolm. 

Sanssnrea tridactyla, Sch.-Bip. ex Hook.fi. FI. Brit. Ind. iii. 
p. 377; Journ. Linn < Soc., Bot. xxx. (1S94) p. 115. 

Hill-side, 19,000 ft., Thorold . Flowers white. 

Sanssnrea Wellbyi, RemsL in Rook. Ic. PI. t. 2588. 

Widely distributed: 90 3 -96°, 35° 15-36°, 14,600-16,800 ft., 
Wellby Malcolm. 

In flower during August and September. Flowers purple. 

Crepis flexnosa, C. B. Clarke , Comp. Ind. p. 254. 

Crepis glauca, Benth. et Rook. fi Gen. PI. ii. p. 515 ; Rooh.fi FI. Brit. 
Ind. iii. p. 394. 

5Toungia flexuosa, Ledeb. FL Boss. ii. p. 838. 

Prenanthes polvmorpha et P. flexuosa, Ledeb. FL Alt. iv. p. 145, et Ic. 
PL Boss. t. 498. “ 

Sutlej river in Huge, 13,350 ft., Strachey 4* Winterbottom. 
17,200 ft., Thorold, 70. 88 ° 20', 35° 20' 16,526 ft., July 29, 
Wellby Sf Malcolm. 82° O', 32° 32'-34° 21 ', 14,400 and 16,100 it., 
September 4, Deasy 4' Pike , 857, 862, 878, 888 . Flowers 
yellow. 

Grows in rather damp places ; scarce .—Deasy 4* Pike. 
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Crepis glomerata, Benth. et Hook, f Gen . PI. ii. p. ~ \ 5 ; 
Hook. f. FI. Brit. Inch iil. p. 898. 

Tisuxn, 15,000 ft., Strachey WinUrbottom. Flowers yellow. 

Crepis sorocephala, Hemsl. in Journ. Linn. SocBof. xxx. 
(1894) p. 116, t. 4. ff. 1-4. 

Sandy, gravelly soil, 17,500 ft., Thorold. 83° 15', 35° 11', 
16,316 ft, June 29, Wellby Sf Malcolm. Without locality, 
I)easy 4' Pike, 825. 

Flowers white with blue tints; centre black and yellow.— 
Wellby 4' Malcolm. 

Crepis, sp. aft C. sorocephalce, Hemsl., et C. glomeratee, Deene. 

Near the Mangtsa Tso, 17,000 ft., June 24, JDeasy Jr Pike, 
814 (only specimen seen). 

This meagre specimen consists of a deep, stout, woody taproot, 
and a rosette of heads at ground-level. The bracts of the 
involucre are glabrous, and tbe dried flowers are pink. 

Taraxacum bicolor, DC. Brocl. vii. p. 148. 

T. officinale, Wigg., vai\, Hemsl. in Journ. Linn. Soc., Dot. xxx. 
(1894) p. 116.' 

Leontodon leucantkus, Ledeb. FI. Alt. iv. p. 154, et Ic. PL Boss, t 182. 

Stony, wide valleys, 17,200 ft., Thorold , 55 & 71. 82’" 12 ', 
84° 20 ', 16,100 ft., in damp ground and swamps, July 31, JDeasy 4" 
Pike, 860, 895, 896. Flowers white tinged with yellow. 

Taraxacum lanceolatuxn, Poir. in Lam. JEncyc. v. p. 849. 

T. officinale, Wigg., var. ?, Hemsl. in. Journ. Linn. Soc., Lot. xxx. (1894) 
p. 116. 

Hill-sides, 16,000 ft., Thorold, 135. Near Aru Tso, 16,900 ft., 
August 5, JDeasy 4' Pike, 840, S69. Flowers yellow. 

Taraxacum officinale, [ Weber in'] Wigg. Prim. FI. Hohal. 
p. 56, var. parvula, Hook . f. FI. Brit. Lnd. iii. p. 401; Keiv 
Bull. 1896, p. 213. 

Goring valley, 90° 25', 30 c 12 ', about 16,500 ft., Liftledah . 
Flowers yellow. 

Taraxacum palustre, JDC.Fl Fr. iv. p. 45 ; Journ. Linn. Soc., 
Bot. xxx. (1894) p. 137; Few Bull. 1896, p. 212. 

Valley of the Murus, 91° 18', 33° 44', 15,640 ft., June 23, 
Bockhill. Goring valley, 90° 25', 30° 12 ', about 16,500 ft., 
Littledale. Flowers yellow. 

Lactuca 3D easy i, S. Moore, in Journ. Bot . xxxviii. (1900) p. 428. 

Aksu, 81° 7', 35° 5', 16,500? ft., Deasy. Flowers yellow. 
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Lactuca Lessertiana, 0. B. Clarke , Comp. Ind * p. 270 ; Hook.f m 
FI. Brit. Ind . iii. p. 408. 

F alleys of Guge, 10,000 ft., Sirachey 8f Winterbottom. Flowers 
blue. 

Cahpa^ulace^. 

Cyananthus incaims, Rooh.f. et Thoms. in Journ. Linn . Soc., 
Bet. ii. (1858) p. 20; Rook. f. FI. Brit. Ind. iii. p. 434, var. 
leiocalyx, Franck. in Morofs Journ . -So/, i. (1887) p. 279; 
Journ. Linn. Soc Ho/. xxx. (1S94) p. 137. 

Kecfait valley, 96 Q 28', 31 c 25', 12,700 ft., August 22, Rockhill. 
Flowers blue. 


Pleaebagixaceie. 

Static© anrea, Linn. Sp. FI. p. 276; Amman. Stirp. Bar. 
Ruth. Ie. p. 132, t. IS. f. 2. 

In 97% 35 : 42', 13,368 ft., September 15, Weilly tj* Malcolm. 
Flowers yellow\ 


PeIMTJLACE-E. 

Androsace Chamssjasme, Host, Syn. FI. Austr. p. 95; Willd. 
Sp. FI. i. p. 799; Reichb. Ic. FI. Germ. xvii. 1.1112. f. 6 ; Hook. f. 
FI. Brit. Ind. iii. p. 499, var. coronata, Watt in Journ . Linn. 
Sfoe., Bot. xx. (1882) p. 17, 1.17 a, et xxx. (1894) p. 117 ; Peterm. 
Mitteil. Erg.-Heft 131, p. 374. 

Sandy, gravelly soil in sheltered spots near water, 17,500 ft,, 
Thor oldi 20. September 1, Hedin. 81° 41', 34° 51', 16,200 ft., 
July 9, JDeasy <$f Pike, 812, 845. Flowers purple, or white with 
purple centre, or white with yellow centre. 

Sweet smell like English May .—JDeasy Sf Pike. 

Androsace Tapete, Maxim, in Bull. Acad. Petersb. xxxii. (1888) 
p. 505 ; Journ , Linn. Soc., Bot. xxx. (1894) p. 137. 

Valley of Murus, head-waters of Yangtsekiang, 91° 20', 
33° 45',* 14,900 ft., June 22, Rockhill. 83°, 35° 8', 16,487 ft., 
June 25, Wellby <$* Malcolm. Profuse in valleys west of Horpa 
Tso, 17,500 ft., June 28, JDeasy § Pike , 816. Flowers white. 

Androsace villosa, Linn. Sp. PI. p. 142; Rook. f. FI. Brit 
Ind. iii. p. 499, var. latifolia, Ledeb .; Journ. Linn. Soc., Bot. 
xxx. (1894) p. 137. 



190 


ME. W. B. HEMSLEY OX THE 


Fear Kakas Tal, 15,000-17,000 ft., Strachey $ Winterhotto-m. 
Valley of the Murus, 91 : IS', 83" 44', 15,640 ft., Jline 28, Bocklnll 
Flowers white. 

Primula purpurea, Boyle, Ilia sir . Bot. Hitt tal. p. 811, t. 77. 
f. 2 : Keiv Bull . 1896, p. 218 ; Koolc.f. FI. Bril. In cl Ail p. 490, 
P. Stuartii. 

Goring valley, 90 c 25', 30 c 12', about 16,500 ft., Little dale. 
Flowers pale or deep purple. 

Primula rotuudifolia, Wall . ea? IfcaF FZ. JM. ed. Carey, ii. 
p. IS ; Eeiv Bull 1896, p. 218 ; Kook. f. FI Brit. Inti iii. 
p. 483. 

Goring valley, 90° 25', 30 : 12', about 16,500 ft., Lit tied ale. 
Flowers purple. 

Primula tibetica, Watt, in Journ. Linn . Soc., Bot. xx, (1882) 
p. 6; xxx. (1894) p. 117; Kook.f. FI. Brit. Ind. iii. p. 4SS. 

Guge valleys, 14,000-15,000 ft., Strachey 4' Wlnierhottom. 
Close to water, 16,200 ft., Thorold. Flowers purple. 

Glaux inaritima, Linn. Bp. PL p. 207; Journ. Linn. Soc., Bot. 
xxx. (1894) p. 117 ; Kook.f. FI. Brit. Ind. iii. p. 505. 

At 16,200 ft., Thorold. Flowers pink. 

GENTIAXACEiE. 

G-entiaua aquatica, Linn. Sp. FI p. 229; Pallas , Ft. Boss. 
I pt. 2, p. 109, t. 98; Ilook.f FI. Brit. Ind. iv. p. lit). 

Gvaiiima, 15,000 ft., Strachey 4‘ Winterhottom. 16,800 ft., 

Lectsy 4* Bike, 874, partinu Flowers blue. 

Geutiana falcata, Turcz. ex Bar. et Kir. in Bull Soc. Hat. 
Mosc.xy. (1842) p. 404; Journ. Linn. Soc.,Bot. xxx. (1894) p, U7. 
Marsh, 15,000 ft., Thorold. Flowers blue. 

Grentiana humilis, Steven , in Mem. Soc. Nat. J lose. iii. (1812) 
p, 258; Journ. Linn. Soc., Bot. xxx. (1894) p. 117 ; Kook, f, FI. 
Brit. Ind. iv. p. 111. 

At 16,200 it., Thorold. 15,000 ft., August 30, Lectsy 4' Pike , 
883. 

Flowers pale blue or lavender; growing in a marsh ; very 
scarce.— Least/ 4* Pike. 
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Gentiana miMgeiia, Fdgew. in Trans* Linn . Hoc* xx. (1816) 
p. 85 ; Hook, f FI. Brit. Ind. iv. p. 116. 

Balcli pass and Eakas Tal, 15,000-17,000 ft.,- Strachey 4* 
White riot tom. Elowers blue. 

Geixtiaiia RockMllii, Hemsl. in Journ. Linn. Hoc*, Bat. xxx. 
(1891) p. 137. 

Eeehu Talley, 96° 28', 31° 25', 12,700 ft., August 22, Rockhill. 
Flowers blue. 

Gentiana squarrosa, Ledeb. in Mem. Acad . Petersh. v. (1812) 
p. 527 : Journ. Linn. Soc. : Boi. xxx. (1891) p. 117; Hook, f FI. 
Brit. Ind. iv. p. 111. 

Banks of dry rivulet on bill-side, 17,200 ft., Thorold. Elowers 
blue. 

Gentiana tenella, Rottb. in Kiob . SJer. Selsk . x. (1770) p. 436, 
t. 2. f. 6; ffook.f FI. Brit. Ind. iv. p. 109. 

In 91 c 10', 35" 21', 16,812 ft., August 12, Wellhj 4’ Malcolm . 
82“ 40', 83 : 30', 16,800 ft., August 12, Deasy 4* Bike , 871, 
partim. 

Elowers geutian-blue. Growing near stream in a pateb of 
grass on broken granite. Only one or two specimens seen, 
although I looked closely.— Pike. 

Gentiana thianschanica, Bupr. Serf. ThianscJum. in Mem . Acad. 
Sc. Petersh. xix. (1869) p. 61. 

It. decumbens, Hemsl. in Journ. Linn. Hoc., Bot. xxx. (1894) p. 117, 
non Linn. 

Sandy soil near water, 15,400 ft,, Thorold . Elowers greenish- 
white. 

Gentiana Thomson!, C. B. Clarke , in Hook, f FI. Brit . Ind. 
iv. p. 109. 

G. arenaria, Maxim, in herb. Kew. 7 ined. ? 

Without locality, Deasy 4* Pike. Korth Tibet, Przewalski. 
Flowers very small, blue. 

Pleurogyne braehyanthera, C. B. Clarke , in Hook. f. FI Brit , 
Ind. iv. p. 120. 

P. diffusa, Hemsl. in Journ. Linn. Soc. } Bot. xxx. (1894) p. 117, non 

Maxim. 

Hill-side close to water, 16,800 ft., Thorold « On the south¬ 
east shore of Aru Tso, growing with Taraxacum lanceolatum f 
Poir., 16,900 ft., August 5, Deasy 4' Pike. Elowers blue. 
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B O R AGTJSAC J3 JE. 

Microula sikkimensis, Hemsl. in Hook. Ic. PL sub t. 2562. 
Tretoearva sikkimensis, Oliver , loc. eit . t. 225-5 ; Joum . Linn. Soc.,Bot. 
xxx. (1894) p. 188. 

Basin of Suehu valley, north side, Dray alamo pass, 93 ; 17', 
31’ 52', August 2, Bockliill . Blowers red and blue. 

Microula tibetica, Benth . in Bentli . et Hook. f. Gen. PL ii. 
p. 853; Hemsl. in Hook. Ic. PL t. 2562 ; Maxim. in Bull. Acad. 
Pe'tersb. xxvi. (1880) p. 501. 

1L Benth ami, C. B. Clarke , in Hook. f. FI. Brit. Ind. iv. p. 187 ; 
Joum. Linn. SocLot. xxx. (1894) p. 118; Hook. Ic. PL t. 2257. 

Tretocarya pratensis, Maxim . in Bull. Acad. Petersh. xxvii. (1881) 
p. 505; Joum. Linn. Soc., Bot. xxx. (1894) p. 117. 

Close to streams, 18,000 ft., ThoroU. 88° 20', 35 20 r , 
16,616 ft., July 27, Wellbij $ Malcolm. 82 ,J 8', 34 38', 
17,000 ft., Deasy § Pike , S48. Blowers white or blue. 

SOLATSTACEiE. 

Physochlaina prsealta, Hook. Bot. Mag. t. 4600, in nota; 
Hook. f. FI. Brit. Ind. iv. p. 244. 

Physochlaina grandiflora, Hook. Bot May. t. 4600. 

Scopolia prasalta, Bun. in DC. Prod. xiii. p. 554. 

Tisum, 15,000 ft., Strachey tj* Winterbottom. Flowers yellow. 

Scopolia sp. 

Camps 29 and 30, Hedin. 

This specimen is leafless and bears only a few old fruits. 

8 C ROPHU.L ARJACEiE. 

Scrophularia dentata, Boyle, ex Bentli. Scroph. Ind p. 19; 
Hook./. FI. Brit. Ind. iv. p. 256. 

Without locality, Deasy 4’ Pike. Flowers purple-brown. 

Pe&icularis alaschanica, Maxim, in Bull. Acad. Petersb. xxiv. 
(1878) p. 59, var. tibetica, Maxim. ; Pram, in Ann. Bot. Card • 
Calc. hi. p. 164, t. 25. if. a-b ; Joum. Linn . Soc., Bot. xxx. (1894) 

p. 118. 

Broad valley, 16,000 ft., Thor old. Flowers yellow. 

Pedicularis cheilanthifolia, Schrenk; Fisch. et Mey . Emm. PI. 
Hoc. ii. p. 19 ; Prain , in Ann. Bot. Card. Calc . iii. p. 171, t. 32. 
if. a~c; Joum. Linn. Soc., Bot . xxx. (1894) p. 118; Hook. f. FL 
Brit. Ind. iv. p. 308. 
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Baleli pass, about 17,000 ft., Ftrachey 4' Winterhoitom . In 
wide valleys, 17,000 ft., Thorold. JNTear Aru Tso, 16,200 ft., 
August 4, Dectsy 4' Pike, S66. Flowers white veined with 
purple. 

Pedicularis longifiora, Budoljgk, in J Lem. Acad. Petersh. iv. 
p. 345, t. 8; Brain , in Ann. Hot. Gard . Calc. iii. p. 112, t. 1. 
fL e-f. 

P. tubiflora, Fisch. in Mem. Foe. Mosc. iii. (1812) p. 58. 

Valley of Guge, 15,000 ft., Ftrachey Winterhoitom. 
Without locality, 15,000 ft., August 30,1896, Deasy 4’ Pike, 881. 

Growing profusely in a swamp; flowers yellow streaked with 
purple-red; faint smell like cowslips.— I)easy A Pike. 

Pedicularis Oederi, V aid, in Hornem. JDansk . Oek. PI an tel. 
ed. 2, p. 580; Prain , in Ann. Bot. Gard. Calc. iii. p. 1S1, t. 84. 
d*. a-c; Journ . Linn. Foe., Bot. xxx. (1894) p. 138. 

P. versicolor, Wahlenb. Veg. Belvet. p. 118. 

Balch pass, 16,500 ft., Ftrachey 4' Winterbottom . Valley of 
the Murus, 91° 18', 33° 44\ 15,640 ft., June 23, Bockhill . 
Flowers yellow. 

Pedicularis PrzewalsMi, Maxim, in Bull. Acad. Petersh. xxiv. 
(1878) p. 55; Prain, in Ann . GarcZ. CbZc. iii. p. 120, t. 5; 

Journ. Linn. Foe., Bot. xxx. (1894) p. 138; Kern Bull. 1896, p. 213. 

Basin of Suchu, valley north side, Drayalamo pass, 93 : 17', 
31° 52', 14,000 ft., August 2, Bockhill . Goring valley, 90 25'\ 
30 3 12', about 16,500 ft., Littledale. Flowers purple. 

Pedicularis rMuanthoides, Schrenk , JEnum . PL 1Vov. i. p. 22; 
Prain, in Ann. Bot. Gard. Calc. iii. p. 109, 1.1; Kew Bull. 1896, 
p. 213; Sook.f. FI. Brit. Inch iv. p. 314. 

Balch pass, 13,000-16,500 ft., Ftrachey <$* Winterbottom . 
Goring valley, 90° 25', 30° 12', about 16,500 ft., Littledale. 
Flowers purple. 

Oreosolen unguiculatus, Remsl. in Kew Bull. 1896, p. 213. 
Goring valley, 90° 25', 30° 12', about 16,500 ft., Littledale , 
Flowers yellow. 


Selagixaceje. 

Lagotis brachystachya, Maxim, in Bull. Acad . Petersh. xxvii. 
(1881) p. 525 ; Journ. Linn . Foe., Bot. xxx. (1894) p. 138 ; Peterm . 
Mitteil, Erg.-Heft 131, p. 374. 
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Hill-slope 2 miles north of Murus river, 91° 31', 33° 53', 
14,750 ft., June 21, Bockhill. In a stream, September 1, 1 Led in* 
90 L 201 55' 15', 15,781 ft., August 5, Wellhj 4’ Malcolm . 
Elowers white. 

Lagofis decumbens, Rapr. Serf. Ticimch . p. 64; Boole, f. FL 
Beit. Ind. iv. p. 559. 

iiymnandia Tlioinsoni, C. B. Clarke , i’w JldrA ITazr. 

East of Horpu Tso, 17,000 ft., July 5, Deasy 4’ 831. 

Elowers purple. 

lagotis glauca, J. Gaertn. in Nov. Comm. Petr op. xiv. (1770) 
p. 533, t. IS. f. 2, var. kunawurensis, Rook. f. FL Brit. Inch iv. 
p. 560. 

Gymnandra kunawurensis, Boyle, ex Benih. Seraph. Ind. p. 47. 
if aka s Tai, 15,000-16,000 it., Strachey 4’ Winterhottom. 
Elowers purple. 

Labiatje. 

Wepeta decolorans, Remsl. in Rook. Ic. PL t. 2470, et in Beta 
Bull. 1S96, p. 213. 

Goring valley, 90 : 25', 30 c 12', about 16,500 ft., Littledalc. 
Mowers blue. 

Efepeta discolor, Boyle , ex Benth. in Hook. Bot. Misc. iii. 
(1833) p. 378; Rook.f. FL Brit. Inch iv. p. 659. 

Xiti pass, 15,000 ft., Strachey 4’ Winterhottom. Elowers 
white or pale blue. 

Hepeta longibracteata, Benth. Lah. p. 737; Journ . Linn. Soc 
Bot . xxx. (1894) p. 118; Rook.f. FI. Brit. Ind . iv. p. 660. 

Baleli pass, 17,000 ft., Strachey 4' Winterhottom. Stony soil 
in old watercourse, 17,400 ft., Thorold. South end of Am Tso, 
16,200 ft., August 4, Deasy 4* Bike, 870. 

Plant smells like “ pear drops.” Pare .—Deasy Pike . 

Elowers blue. 

Kepeta supina, Steven , in Mem. Soc. Nat. Rose. iii. (1812) 
p. 265 ; Rook.f. FL Brit. Ind. iv. p. 658. 

Hear liakas Tal, 15,000-17,000 ft., Strachey 4’ Winterhottom. 
Elowers blue. 

Eepeta thibetica, Benth. Lai. p. 737; Rook.f FL Brit . Ind. 
iv. p. 664. 

2s ear Ilakas Tal, 15,000-17,000 ft., Strachey 4* Winterhottom. 
Elowers white. 
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Hepeta Thomsoni, Benth. ex Kook ,. /. FI. Brit. LuL iv. 
p. 658. 

Lanjar, 16,400 ft., Stmchey 4' Winterbottom. Flowers "blue. 

Dracocephalum heterophyllxim, Benth. Lab. p. 738 ; Jo mm. 
Linn. SocBot. xxx. (1894) p. 118 ,* Beterm. Mitteil. Erg.-Heft 
131, p, 375 ; Hook.f. FI. Brit. Ind. iv. p. 665. 

Near R&kas Tal, 15,000-17,000 ft., Strachey 4' Winterbottom. 
Hill-sides at 17,700 ft., TJiorold , 54. Camps 14 and 21, Kedin. 
87° 35', 35° 18', 16,237 ft., July 23, Wellby £ Malcolm. 81° 51', 
31° 41', 16,200 ft., July 10, Beasy 4' Bike , 838, 847. Flowers 
white. 

Bracoceplxaliim Hookeri, C. B. Clarke , in Kook . f FI Brit. 
Ind. iv. p. 666. 

North of Sikkim, 15,000 ft., Kooker. Flowers blue. 

Hilomis rotata, Benth., ex Kook. f. FI. Brit . Ind. iv, p. 694 ; 
Keio Bull. 1896, p. 214. 

Goring valley, 90° 25', 30° 12', about 16,500 ft., Littledale. 
Flowers white. 

laminin. rliomboidexm, Benth. Lab . p. 509 ; Kook.f. FI. Brit. 
Ind. iv. p. 678. 

Kyungar, at 15,000 ft., Stmchey 4' Winterbottom. Flowers 
purple. 

The locality cited is a little south of Baich Bhura, but this 
species was inadvertently left in the revised table, and has been 
included in all the comparisons and calculations, so we retain it 
here, especially as its general distribution justifies the inference 
that it occurs in Tibet Proper. 

CHETOPOBIACEiE. 

Eurotia ceratoides, Q. A. Mey. in Ledeb . FI. Alt. iv. p. 239; 
Beterm. Mitteil. Erg.-Heft 131, p. 375; Kook . f. FI. Brit. Ind. 

v. p. 8. 

Plains of Guge, 15,000-16,000 ft., Stmchey 6f Winterbottom. 
August 7, Kedin. Flowers green. 

Kali&ium graciie, Fenzl , in Ledeb. FI. Boss. iii. p. 769 ; Beterm. 
Mitteil. Erg-Heft 131, p. 375. 

Harato, 11,000 ft., Kedin . Flowers green. 
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Salsola collina, Pallas , I/Z. PZ. p. 34, t. 26 ; Hook. f. FI. Brit* 
Ind. t. p. 17. 

Without locality, Detfsy 4' Bike, 886. Fruit pink. 

^ Salsola Kali, Linn. Sp. PL p. 222 ; Hook. f. FI. Brit. Lid. v. 
p. 17. 

Tisum, 15,000 ft., Strachey Winterhottom. Fruit pink. 

Kalogefon giomeratiis, C. A. Mey. in Led eh. FI. Alt. i. p, 378. 
It*. PI. Ross, i t. 40; Hooh.f. FI. Brit. Ind. v. p. 20. 

Sb 30', 35 20', 16,294 ft., July 28, Wvllby Sf Malcolm. 
Flowers white or pink. 

Some doubt exists as to the correctness of the identification of 
Wellhy & Malcolm’s specimen, the material being in a very 
young condition. 

POLYGOKACEJE. 

Polygonum Bistorta, Linn. Sp. PI. p. 360 ; Journ . Linn. 8o<\. 
Bot. xxx. (1894.) p. 138. 

Pochu valley, 94- 45', 31 c 45', 14,000 ft,, August 14, Rockltill. 
Flowers red. 

Polygonum bistortoides, Boiss. Diagn. ser. 1, v. p. 46; Journ. 
Linn. Soc., Bot. xxx. (1894) p. 138. 

Bamaehu valley, hill-side, 94° 28', 31° 48,12,800 ft, August 12, 
Rockltill. Flowers red. 

Polygonum Beasyi, Rendle , in Journ. Bot. xxxviii. (1900) 
p. 428 (errore tibetienm). 

North Tibet, JDeasy. Flowers crimson. 

Polygonum siMricum, Laxm. in Hoc. Act. Petrop. xviii. (1773) 
p. 531, t. 7. f. 2; Journ. Linn. Soc., Bot. xxx. (1894) p. 118; 
Peterm. Mitt ell. Erg.-Heft 131, p. 375; Hook. f. FI. Brit. 
Ind. v. p. 52. 

P. hastatum, Murray, in Nov. Comm. Gott. v. (1774) p. 37, t. 6; Ledeh. 
le. PI Ross. iv. t. 361. 

Near salt lake, 16,300 ft., Thorold. Between camps 12 and 13, 
16,160 ft., August 27, He din. 83°, 35° 10', 16,481 ft., June 27, 
Wellby Sf Malcolm. Flowers pink; green (Thorold). 

The Tibetan specimens are small—in many cases minute ; 
while those from Siberia are much taller. Used as a vegetable 
in Tibet. 
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Polygonum sphasrostachymn, Meissn . Monogr . p. 58; Eno 
Bull. Ib96. p. 211; Hook. f. FL Brit . JW. v. p. 32 • Bot. Mag. 
t. 6S47. 

Goring valley, 90° 25', 30° 12/, about 16,500 ft.. Lit tied ale • 
Flowers crimson. 

Polygonum tibeticum, IlemsL in Eew Bull. 1896, p. 214, ft in 
Hook. 1c. PI. t. 2471. 

Goring valley, 90" 25', 30" 12', about 16,500 ft., Littledale . 
Flowers pink. 

Polygonum tortuosum, B. Bon , Prod. FI. Hep. p. 71; Hook, f \ 
FL Brit. Inch v. p. 52. 

Plains of Guge, 15,500 ft., Stracheg Sf Winterboftom . Flowers 
‘ red. 

Polygonum viviparum, Linn. Sg. PL p. 360; Journ. Linn. 
Soc xxx. (1894) p. 138 ; Bull 1896, p. 214 ; Hook, 
f. FI. Brit. Ind. v. p. 31. 

Talleys in Guge, 14,000-16,000 ft., Stracheg <$f Wmterhottom. 
Pocbu valley, 94 c 45', 31“ 45', 14,000 ft., August 14, RoekhilL 
Goring valley, 90 c 25', 30° 12% about 16,500 ft., Littledale. 
Flowers pink. 

Rheum spiciforme, Boyle , Illustr. Bot. HimaL p. 318, t. 78 
Eew Bull. 1S96, p. 214; Peterm. Mitteil . Erg .-Heft 131, p. 375 ; 
Hook. f. FL Brit. Ind. v. p. 55. 

Goring valley, 90° 25', 30° 12', about 16,500 ft., Littledale . 
Camp 21, died in. 81° 41', 34° 52', 16,200 ft., July 9, plentiful 
over an area of about two square miles at tbe foot of limestone 
cliffs, Beasg c$’ Pike, 846. North Tibet, Przewalski. Flowers 
white or pink. Fruit crimson. 

Ladaki name 44 Latehu .”—Beasg Sf Pike . 

Rheum Moorcroftianum , referred to by Straeliey (Geogr. 
Journ. 1900, xv. pp, 258-259) as 44 a species of Rhubarb very 
common in Tibet,” is probably R. spiciforme , Boyle. 

THYlIEmEACEJB. 

Stellera Chamsejasme, Linn . Sp. PL p. 559 ; Journ. Linn . 8oc. r 
Bot. xxx. (1894) p. 118 ; Hook.f. FL Brit. Bid. v. p. 196. 

Sandy valleys, 15,000 ft., Thor old. Flowers green or yellow. 
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Hippopkae Bhamnoides, Linn, Sp. PL p. 1023 ; Hook. f. FL 
Brit. Inch v. p. 203. 

Plains of Guge, 12,000-15,000 ft., St rack fit/ A Winicrbottom. 
Flowers green. Fruit orange or scarlet. 


Ettphoubiace.e. 

Euphorbia tibetica, Boiss. in 1)0. Prodr. xv. 2, p. 114 ; liook.f 
FL Brit. Inch v. p. 260. 

Between Guuda-yaukti and Tazang, 15,400-10,100 ft., Strachey 
4' Winterbotiom. "Without locality, JDeasi/ df Biice. Flowers 
green. 

TJrticaceje. 

Urtica hyperborea, Jacquern, ex Wedd. Monogr . Urt. p. 68; 
Joum. Linn. Soc,,Bot. xxx. (1894)p. 118; Ilew Bull. 1896, p. 214; 
Peter m. Mitteil. Erg .-Heft 131, p. 375 ; Hook. f. PL Brit . 
Ind. v. p. 548. 

Amongst stones, 16,200 ft., Thor old. Goring valley, 90° 25', 
80° 12', about 16,500 ft., Littledale. Between camps 29 and 30, 
September 20, Hedin . 17,000 ft., Beany 3f Bike , 863. Flowers 
green. 

Saligaceje. 

Salix Lappoaum, Linn. Sp. PL p. 1019 ; Led el. FL Boss. iii. 
p. 617; Keio Bull. 1896, p. 214 (?). 

Goring valley, 90° 25', 30° 12', about 16,500 ft., Littledale. 
Flowers green. 

Salix scleropbylla, Anderss . in Joum. Linn . Soe., Bot. i\\ (i860) 
p. 52 ; Hook.f FI. Brit. Ind. v. p. 630. 

Between Jungbwa Tol and Bakas Tal, 15,000 ft., Struckey Sf 
Winterbotiom* Flowers green. 

GNETACEiE. 

Ephedra Gerardiana, Wall. Cat . n. 6048; Joum. Linn. Soc 
Bot. xxx. (1894) p. 118 ; Stapf.\ Graft. Ephedra, p. 75. 

E. vulgaris, Brandis, For. FL p. 501, partim, non Hick .; Hook.f ,. F. 
Brit. Ind. v. p. 640. 

Salt-impregnated soil close to salt-lake, 16,500 ft., Thor old, 67. 
Near the Aru Tso, 16,700 ft., I)easy Sf Pike , 861. Flowers 
yellow. Fruit red. 
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Common on west side of Latiak La. It has a slightly resinous 
smell and taste, and is calle 1 “ tseput” by the Ladakis, who mix 
it, when dried and powdered, with, tobacco to make Cfi tso tuck;" 
a pinch of which they place under the tongue .—'Demy $ Dike. 

Iridaceai. 

Iris Thorol&ii, Baker , in Journ . Linn . SocBoi. xxx. (1891) 
p. 118 et p. 139; Hook. Ic. FL t. 2302. 

Top of pass, 17,800 ft., Thorold, 116 bis. Sharakuyi Ool, 
93° 27', 35° 50', 13,800 ft.. May 29, RocMilh 91°, 35° 16', 
16,801 ft., August S, Wellby $ Malcolm. Flowers yellow. 

Lilxacebs. 

Allium Jacquemontii, Regel , in Act . Horti Fetrop. iii. 2 
(1875) p. 162; Hook. f. FI. Brit. Bid. vi. p. 342. 

Near Eakas Tal, 15,000-17,000 ft., Strachey Winterbottom . 
Flowers lilac. 

Allium Semeuovi, Regel , in Bull. Soc. Nat. Mosc . xli. (1868) 
1, p. 449, FI. Turk* i. p. 49, t. 8. ff. 4 et 5 ; Peterm . Mitfeil . 
Erg.-Heft 131, p. 375; Sbo*./. FI. Brit. Ind . vi. p. 338. 

Camp 31, September 7, Hedin. Widely distributed : 88°-96 c , 
35° 10-35° 20', 14,600-17,000 ft., Wellby Sf Malcolm. 

Flowers dull white or pale yellow. 

Allium senescens, Linn. Sp. FL p.299, var.; Journ. Linn. Soc 
Hot. xxx. (1894) p. 119. 

Eocky hill among stories, 16,200 ft., Thorold. "Without locality, 
Deasy $ FiJce. Flowers pink. 

The same variety was collected by Conway in the Karakorum. 

G-agea pauciflora, Turcz . in Bull. Soc. Nat. Mosc. 1838, p. 102 
(name only), et xxvii. (1854) pars n. p. 113; Ledeb. FL Ross . 
iv. p. 143. 

Plecostigma pauciflorum, Turcz. in Bull. Soc . Nat. Mosc. xxvii. (1854) 
pars ii. p. 113; Trautv. Imag. t. 2; Maxim. Ind. FL Mongol, in Prim. 
FI. Amur. p. 485. 

Omithogalum pauciflorum, Turcz. in Bull. Soc. Nat. Mosc. xxvii. 
(1854) pars ii. p. 113. 

Tulipa ornithogaloides, Fisch. ex Ledeb . FL Ross. iv. p. 143. 

Szechenyia lloydioides, Kanitz } PL Exped. Szechenyi Asia Centr . p. 60, 
t. 7. If. 1-3. 
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Tulipa (§ Orithya) sp.aff. T. eduli, Baker ; Hemsl. in Journ . Linn. Soc., 
Bot. xxx. (1804) p. 139. 

Sharakuyi Grol, bill-slope, 93 27', 85 u 50', 18,800 ft., May 29, 
BocWdll.' Flowers yellow. 

Jukca.ce.*:. 

Jiracus Thomson!, Buchenau , in Bot. Zeitung, xxv. (1867) 
p. 148. 

J. leucomelas, Hoyle, in Hook. f. FI. Brit . vi. p. 897, partim. 

J. membranaceus, Hemsl. in Journ. Linn. Soe.,Bot. xxx. (1894) p. 119, 
wow Hoyle. 

Close to water, 16,200 ft., Thorold , 102. 82° 12', 34° 19', 

16,100 ft., July 31, Deasy 4' Pike, 858. Flowers white and 
yellow. 

Naiapaceje. 

Potamogeton pectinatus, Linn. Sp. FI. p. 127; Hook.fi FI. 
Brit. Lid. vi. p. 567. 

"Without locality, 17,000 ft., Hooker * 

This was taken for ZannicJielliapalustris when it was collected, 
which accounts for the latter name appearing in the list of Tibet 
plants in Hooker & Thomson’s ‘ Flora Indica, 7 Introduction, p. 227. 

Flowers small, green, with yellow anthers. 

Triglochin palustre, Linn. Sp. FI. p. 338 ; Journ. Linn. Soe., 
Bot. xxx. (1894) p. 119; ILooJe.fi FI. Brit. Ind . vi. p. 563. 

Between Tisum and the Sutlej river, 15,000 ft., Stracheg 4* 
Wmterbottom. Close to water, 16,200 ft,, Thorold. Flowers 
small,’ green, tinged with red. 


OvPEKACEjE *. 

Kobresia Sargentiana, Hemsl. in Journ. Linn . Soc., Bot. xxx. 
(1894) p. 139. 

Hill-slope two miles north of Murus river, 91° 31'. 33° 58', 
14,750 ft., June 21, BoekhilL Without locality, Deasy Sf Pike, 
839 a. 

Kobresia sckcenoides, Boeclc. in Linncea , xxxix. (1875) p. 7; 
Hook.f. FI. Brit . Ind. vi. p. 697. 

82° 16', 34° 51', a sm^ll patch only, on the bare hill-side; on 

* As the flowers of the Cyperaceee and G-ramineae are almost invariably green, 
with yellow, or occasionally red, anthers, it has not been considered worl h 
while repeating this under each species. 
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dry gravel near the bed of a dry mountain stream, 16,300 ft., 
duly 19, Deasy dr Pike, 839. 

Scirpus Caricis, Betz. PL Seand. Prod. p. 11; Kew Ball. 
1896, p. 215 ; Hook.f PL Brit. Did. vi. p. 660. 

Between Grunda-yauktl and Tazang, 15,400-16,000 ft., Straehey 
4' WmterhottoM. Groring valley, 90° 25', 30° 12', about 
16,500 ft., Littledcile. 

Cares incurva. Lightf. PL Scot. ii. p. 544, t. 24. f. 1; Hook. f. 
PL Brit. Ind. vi. p. 711. 

Without locality, Demy 4' Pike. 

Cares Moorcroftii, Palconer , ex Boo ft. in Trans. Linn. Soe. 
xx. (1851) p. 140; Boott , TIL Gen. Career , i. p. 0, t. 27; Bourn. 
Linn. SocBot. xxx. (1894) pp. 119 et 139; Hook. f. PL Brit . 
Ind. vi. p. 733, with synonymv. 

Sandy, gravelly soil, 17,600 ft., TJiorold. Hill-slope two miles 
north of Mums river, 91° 31', 35° 53', June 21, Bockhill. With¬ 
out locality, Wcllby 4 Malcolm , Deasy 4' Pike , 812. 

Moorcroft (‘ Travels, 1 i. p, 293) says of this species:—“ A very 
valuable herbage occurs in the 4 Long-ma 5 or 4 Sand-grass’of 
Ladak, which growing on the loose sandy soil and forming an 
intricate network both on the surface and beneath it, protects 
the slender covering of the primitive substratum from being 
blown away by the strong winds that sweep the valleys, and the 
whole country from being converted into a succession of bare 
rocks and mounds of sand. The £ Long-ma 5 rarely reaches more 
than a height of ten or twelve inches, and frequently not more 
than five or six, a considerable portion of the blade being always 
buried in the sand. The length of the root is much more con¬ 
siderable, and strikes so deep that it cannot be extracted entire. 
At a depth of five feet it was found little diminished in circum¬ 
ference, throwing off numerous lateral fibres through its whole 

course. It is sufficiently hardy to outlive other herbage, 

and in November, when there is nothing else on the ground, it 
is eaten by horses and yaks. The plant emits a pleasant smell, 
and has a sweet and agreeable taste, but the leaf is stiff and 
harsh with sharp edges.” (Boott, c Carex/ loc. eit.) Flowers 
June and July. 

Catex rigida, Gooden, in Trans . Linn . Soc. (1794) ii. p. 193, 
t. 22; llook.f. PL Brit. 2nd. vi. p. 711. 

Without local it v, Deasy 4' Pike. 

n 2 
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Cares sabixlosa, Tares . ex Kunth, Fnuni. PLi\. p.432 ; Feterm. 
Wit fed. Erg.-Heft 131, p- 375. 

Between camps 12 and 13, 16,160 ft., August 27, Hedin, 

Closely related to C. melanantha , Mey., which is common on 
the Himalaya, and of which it may be merely a long-beaked 
orra.— 0, B. Clarke, 

Carex stenophylla, Wahlenb. in Yet.-Akad . Nya Saudi, 
Stock]?. (1803) p. 142 ; Journ. Linn, SocBot, xxx. (1894) p. 119; 
Mook.f PL Brit. Bid, vi. p. 700. 

Close to water, 16,200 ft., Thor old. 

Carex ustulata, Wahlenb . 7» Yet.-Akad. Nya Sandl. Stocklu 
(1803) p. 156 ; Sew Bull. 1896, p. 215 ; Hook.f FI. Brit. Ind . 
vi. }>. 784. 

Batch pass, about 17,000 ft., Strachey $ Winterbottom. Goring 
valley, 90° 25', 30° 12 r , about 16,000 ft., Littledale. 


GSAMINEiE. 

Pennisetum flaccidiim, Griseb.' Gesamm. AbhandlGram. 
Mochasiens, p. 302; Journ, Linn. Soc., Bot. xxx. (1894) p. 120 ; 
Mook.f FI. Brit. Ind. vii. p. 84. 

Without locality, Thor old, JDeasy A Pike. 

Stipa Hookeri, Stapf, in Journ. Linn. Soc., Bot. xxx. (1894) 
p. 120; Mook.f. FI. Brit. Ind. vii. p. 232. 

Sheltered nullahs near water, 14,800 ft., Thorold. 

Stipa mongolica, Tares, ex Inn. in Bull. Acad. Bet crab. i. 
(1836) p. 67 ; Mook.f FI. Brit. Ind. vii. p. 229. 

Lasiagrostis mongholica, Trin. et Ilupr. in Mem. Acad. Petersb. ser. 6, 
Sc. Mat. y. (1842) p. 87. 

Guge, 15,000 ft., Strachey df Winterbottom. 

Stipa orientalis, Trin. ex Ledeb. FI. Alt. I p. 83; Ledeb. Ic. 
PL Boss. iii. t. 223; Mook.f. Fl >, Brit. Ind. vii. p. 229. 

Tisum, 15,000 ft., Strachey Winterbottom. "Without locality, 
Wellby 4* Malcolm , JDeasy § Bike. 

This is the common grass of the Pamir, the whole area being 
practically covered with it.— Giles, in Kew Herbarium. 


Stipa purpurea, Griseb. Gesamm. Abhandl., Gram. Mocha sums, 
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p* 800; Jourii. Linn. Soc., Bot. xxx. (1894) p. 120 ; Rook, f FL 
Brit. Ind. vii. p. 229, 

Lasiagrostris tremula, JRupr. Sort. Thianschan . p. So. 

Tisxxm, 15,000 ft., Strachey Sf Winterbottom; 16,500 ft., 
Thor old, 107. Without locality, I) easy Jr Pike . 

Stipa sibirica, Lam. Illustr. i. p. 158, var. pallida, Hook. f. FL 
Brit. Ind. vii, p. 231. • 

S. pallida, Munro, ex Dutkie, Grass. N. W. Ind * p. 27. 

Tisum, 15,000 ft., Strachey 4' Winterbottom* 

Oryzopsis lateralis, Stayrf, in Hook . f FI. Brit. Ind. vii. 
p. 234*. 

Shelshel river, 11,000 ft., Strachey $ Winterbottom* 

Sir B. Strachey (Greogr. Joxxrn. xv. p. 247) cites this under 
the name of O. cequiylumis. 

Beyexxxia coixipacta, Munro, ex Duthie, Grass. W. W. Ind . 
p. 30 ; Hook, f FL Brit. Ind. vii. p. 267. 

Oalamagrostis holciformis, Jaub. et Spach, III. PL Or. iv. p. 61, 't. 340 ; 
Journ. Linn. Soc ., Bot. xxx. (1894 ) p. 121, 

Gxxge, 15,000 ft., Strachey 4' Winterbottom* At great eleva¬ 
tions, Thorold. Without locality, JDeasy <$• Pike* 

Beschampsia csespitosa, Beam. Ayrost. p. 91, t. 18. f. 3; 
Hook, f FL Brit. Ind. vii. p. 273. 

Balch pass, 16,500 ft., Strachey 4f Winterbottom. 

Avena snbspicata, Glairs. Man. Herb. p. 17 ; Hook. f FI. 
Brit. Ind. vii. p. 278- 

Trisetum subspicatum, Beaus. Ayrost. p. 88; Journ. Linn. Soc., Bot. 
xxx. (1894) p. 119. 

Balch pass, about 17,000 ft., Strachey 4' Winterbottom. 
Without locality, 16,000 ft., Thorold. 

Phragmites communis, Trin. Fund. Ayrost . p. 134; Peterm. 
Miiteil. Erg.-Heft 131, p. 375; Hook, f FL Brit . 2nd. vii. 
p. 303. 

Jugdi, October 17, Hedin. 

Diplachne Thoroldi, Stapf, in Journ. Linn • Soc., Bot . xxx. 
(1894) p. 121. 

Sandy soil in valleys, 15,800 ft., Thorold\ 120. Without 
locality, JDeasy Jf Pike. 
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Boa alpina, Linn. Sp. PL p. 67; Hook. f. FI. Brit. Ini. vii. 
P* 338, var., Peterm. Mitteil. Erg.-TIeft 131, p. 375. 

September 1, Hedin : 

This specimen is too poor for certain identification. 

Boa attemxata, Trin. ex Bunge , Ferr. SuppL FI. Ait. p. 9 ; 
Hook.f. M . j&rit Ihi. vii. p. 340. 

P. alpina* Linn , forma liana, Hemsl. in Journ. Linn, Hoc., Hot. xxx, 
(1894) p. 120. 

Sheltered valley, 17,000 ft., and sandy gravelly, soil, on bill- 
sides, 16,400 ft., and 18,000 ft.. Thorold, 26, 80,103. Without 
locality, Deasy £ Pike. ' 

Very common on the Great and Little Pamir, growing in 
thick tussocks both on the open Pamir and on the slopes up to 
the limit of vegetation.— Abode, in Kew Herbarium. 

Boa nemoralis, Linn . Sp. PL p. 69 ; Journ. Linn . So*?., Bot. 
xxx. (1894) p. 119; Hook. f. FI. Brit. Ind. vii. p. 341. 

Sheltered valley, 17,000 ft., Thor old. 

Boa pratensis. Linn, Sp. PL p. 67; Hook.f. FI. Brit. Ind. 
vii. p. 339. 

Plains of Tibet, 15,000 It., Straeheg $ Winierbottom . 

Boa tibetica, Mu-nro , ex Bui hie, Grasses M.W. Lid. p, 41; 
Hook.f. FL Brit. Ind. vii. p. 339. 

Plains of Tibet, 15,000 ft., Straeheg 4 * (Vmterbottom. 

Littledalea tibetica, Hemsl. in Kew Bull. 1896, p. 215 . 

Goring valley, 90° 25'. 30° 12', about 16,500 ft.. LitUedalc. 

G-lyceria distans, Wahlenb . Fh F^sv,/. p. 36; /: F/. 

P?F. vii. p. 347, naiui. " , •* 

Atropis distans, GrtW. in Ledeb. FL Mem. i v . p . m, forma mma, 
HemsL in Journ. Linn. Sow, Bot. xxx. (1894) p. 122. 

At 16,200-17,000 ft., Thorold, 78, 88 , 11 1. 86 (1 48', 35 r 18', 
16,800 ft., Wellhj 4 * Malcolm. Without locality, Xkvwy <J- p//-*/ 

Grlyceria distans, Wahlenb var. convoluta. 

Atropis distans, W, <nw*. convoluta, Trautv, in Act. Marti Petr op. 
i. p. 282; Journ. Linn. Soc., Bot. xxx. (1894) p. 122. 

A. convoluta, Gmeb. in Ledeb. FI. Foss. iv. p. ;18y, m„a. 

Close to water, 16,200 ft, Thor-old, 89 & 91. 87° 85’ 35 18 ' 
16,237 ft., July'23, Wellly § Malcolm. ’ ’ 

Festuca Deasyi, Eendle, in Journ. Bob. xxxviii. (1900) p 429 
.Plateau near Polu, 10,000 ft., Dmstj. 
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^ Festuca nitidula, Stapf, in Rook.f. M. Brit. Lid. vii. p. 850. 
Tisum, 15,000 ft., Strachey 4' WinterboMom. 

Festuca siterica, Racket , FZ. Orient v. p. 62(5; 

Rook.f. FI. Brit. Ind. vii. p. 355. 

Tisum, 15,000 ft., Strachey $f Wmterbottom. 

Festuca valesiaca, Schleich. ex Gaud. Agrost. Relvet. i. p. 242 ; 
Rook, f FI. Brit . Lid . vii. p. 343. 

Festuca ovina, Linn., raw valesiaca, Koch; Journ. Linn. Soc., Bot. 
xxx . (1894) p. 122 ; Peterm. Mitteil. Erg.-Heffc 131, p. 375. 

Festuca ovina, ZZftn. ?, Journ. Linn. Sue., Bot. xxx. (1894) p. 140. 
Tisum, 15,000 ft., Strachey 4" Winterboitom; 16,500 ft., 
Thorold , 110. Hill-slope two miles north of Mur us river, head¬ 
waters of YangtseMang, 91° 31', 33° 58', 14,750 ft., Bockhill. 
September 1, Redin. Hear the Horpa Tso, 16,400 ft., June 28. 
JDeasy 4* Pike, 823. 

Festuca sp. 

In 82° 45', 35°, 17,108 ft., Wellby 4‘ Malcolm. 

Specimen too poor for identification. 

Agropyron longearistatum, Boiss. FI. Orient, i. p. 660; 
Peterm. Mitteil. Erg-Heft 131, p. 375; Rook. f. FI. Brit. Ind. 
vii. p. 368. 

Between Gunda-yaukti and Tazang, 15,400-16,100 ft., Strachey 
4" Winterboitom. Without locality, Redin. 

Agropyron striatum, Rees, ex Stead. Syn. PL Gram. p. 346 ; 
Kew Bull. 1896, p. 215 ; Rook. f. FI. Brit. Ind. vii. p. 369. 

Goring valley, 90° 25', 30° 12', about 16,500 ft., Littledale. 
Without locality. Demy <5f Pike. 

Agropyron Thoroldianum. Oliver , in Rook. Ie, PL t. 2262 : 
Journ. Linn. Soe ., Bot. xxx. (1894) p. 123; Peterm. Mitteil. Erg.- 
Heft 131, p. 375. 

At 16,500 ft., Thorold , 108. Camp 21, September 7, Redin. 
This strongly resembles Ely mm lanmfmoms , Trim, and may 
prove to be a state of that plant. 

Elymus dasystachys, Trin. in Ledeb. FI. Alt. i. p. 120; Ledeb . 
Ic. PI. Boss. ill. t. 249; Journ . Linn. Soc., Bot. xxx. (1894) 
p. 120; Peterm. Mitteil Erg.-Heft 131, p. 375; Rook. f. FI. 
Bril. Ind. vii. p. 874. 
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Sandy plain, 16,000 ft., and valleys, 17,000 ft., Thorold. 
Jugdi, October 17, Hedin. 

Elymus jnnceus, Fisch. in Mem. Soc. Hat. Mow. i. (I SIX') 
p. 25, t. 4. 

Jn 90° 45' and 85° 16', 15,909 ft., August 6, Wellby Sf Malcolm. 
Without locality, Deasy Sc Pike. 

Elymus lanuginosus, Trin. ex Led eh. FL Alt . i. p. 121 ; Led eh. 
Ir. PL Moss. iii. t. 250. 

In 88° 20' and 85° 20', 16,526 ft., July 29, Wellby <$’ Malcolm . 

Elymus sibiricus, Linn. Sp. PL p. 3; Journ. Linn. Soc . Bot. 
xxx. (1894) p. 120; Hook. f. FL Brit. Ind. vii. p. 873. 

Tisnm 15,000 ft., Slrackey 4* Winterbotlom. Close to water. 
16,200 ft., Thorold. Without locality, Deasy Sf Pilcc. 

Eilices. 

Eolypodium hastatuin, Thanh. FL Jap. iii. p. 335, et Ic. FL 
Jap. p. 10; Hook. Sp. Fil. v. p. 74; Kew Bull. 1896, p. 215. 
Goring valley, 90° 25', 30° 12', about 16,500 ft., Littledale . 


YEG-ETATI0H 

As illustrated by various Collections from the Countries 
immediately bordering Tibet . 

The general character of the vegetation of Tibet is more or 
less fully described in the extracts we have made from the narra¬ 
tives of the various travellers whose collections are dealt with in 
this paper. We propose giving here a more connected account, 
based on data collected from all these sources, from the notes 
accompanying the dried plants, and from the plants themselves. 
This will involve some repetitions, which, however, are unavoid¬ 
able. But before proceeding to an examination and discussion of 
the data afforded by these collections, it may be useful to give 
some particulars of the vegetation of the immediately adjoining 
countries. 

To Maximowicz we are indebted for the following observations 
on the vegetation of the countries immediately to the north and 
east of Tibet:— 

“ 0n tlie rid g es oi the Nan Shan and Aityn Tag, and beyond. 
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towards the Keria mountains* on the mud-beds (commonly 
called loess) along the Hoangho, and the river-valleys of the 
Amdo and in Tsui dam, the flora calls to mind that of the ad¬ 
joining regions of Mongolia; but in the alpine zone the flora is 
more like that of the mountains of North Central Asia, and the 
resemblance becomes greater in the drier areas. 

64 forests are altogether absent from the mountain-ridges of 
Chinese Turkestan and the confines of Mongolia—one or two 
small areas on the eastern Nan Shan mountains excepted. 

44 In the Keria mountains also the few shrubs which occur, 
namely, Tamarix Tallasii , Myricaria germanica , Garagana 
pygmcea, Hedysarum , Hitraria, and Lycium turcomanicmn , are 
met with only in the deepest ravines. 

44 Descending the northern slopes of Altyn Tag, between 9000 
and 7000 feet above the sea, we find Tamarix laxa , Populus 
diver sifolia, Ephedra , Halostachys orgyalis , Zygophyllum , Beau - 
muria , Kalidium , Earelinia , Phragmites , Lasiagrostis , as well as 
some of those mentioned above; and at the foot of the mountains 
AThagi camelorum appears. 

64 In the desert-valleys between the Nan Shan ridges, the flora, 
sparse and grey of aspect, is composed of Salsola abrotanoides , 
Sympegma Begeli , Astragalus monophyllus, Stellera Chamesjasme , 
Potentilla fruticosa , Festuca , and, in the wetter places, Hedysarum 
muliijugum, Tamarix elongata, Oomarum Salessowi?\ Gavyopierh 
mongolica, Hippopliae, Calimeris alyssoides , Salix, Mulgedium 
tatarwmn , Bheum spiciforme, Gentiana barhaia , Adenophora , and 
other species of Potentilla . 

44 The alpine meadows on the Keria mountains are small 
and are inhabited by few species, among them dwarf grasses, 
Artemisia par villa, species of Astragalus, Allium , Iris, Statice, 
Saxfraga, Androsaee, and others, which are more common in 
Northern Tibet. The appearance of the alpine meadows of 
Nan Shan, situated in a belt between 11,000 and 18,000 ft., is a 
little better, but even here they are by no means extensive, 
and are frequently interrupted by broken rocks and stony 
declivities. Here grow about a dozen species of Oxytropis 
and Astragalus, among them O. tragacan thoides, Sterigma 
sufureum , Crepis Pallasii, Allium Szoviisianum , Potentilla 
multifida. And at a higher elevation, on the northern side up 
to 18,700 ft., on the southern up to 15,000 ft., are found scattered 
specimens of Saitssurea sorocephcda , Eeonfopodium alpimim , 
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Thylacospermum , Sechm qiiadrifidum, Dr aba, alpina, D. Idmalaica , 
and Werneria nana • 

44 Some parts of Tsaidani, which is protected on all sides by 
high mountains, supports a more vigorous vegetation, although 
the species represented are not numerous. In the swamps at 
the foot of the mountains there are Scirpus maritimus , Typha 
sienophylla , ILippuris vulgaris , and TJtricularia , with Elymus 
sibiricus on their margins. Xu the salt plain, among the pools 
and marshes, many large areas are covered with Arundo Phrag - 
flzzYtfs {Phragmites communis) ; the streams are fringed with 
shrubs of Myricaria germanica, Nitraria , Lycirni turcommiicum. 
In the salt-marshes occur Kalidium gracile, Salsola Kali, Ilalo- 
get 071 , and Kochia mollis ; in the drier areas grow Nitraria 
Schoheri var. orgyalis , Eurotia ceratoides, Atrapliaxis lanceolate , 
Meaimuria soongorica and IS. trigyna ; and on the dunes of 
shifting sand, Kaloxylon Ammodendron, Kedysarum Arhuscula , 
Psamma, mllosa, Apoeynum venetum, Tamarix Pallasii , T. Z^lzw, 
and Artemisia campestris are the predominating plants. On the 
slopes of the Koko Nor mountains extending into Tsaidani is 
a forest of Juniperus Pseudo-Sabina ; along the rivers Bais and 
Nomochu, towards the Tibetan frontier, Tamarix Pallasii attains 
a height of nearly twenty feet, and Splicerophysa salsula, Colli~ 
gonum niongolicuni , and Cynomorium coccineum occur. 

u The elevated plateaux around the Koko Nor and upper 
Hoangho are either salt-maivhes and very sparsely covered with 
such herbs as Nitraria , Kalidium , Polygonum Daxmanni , Orchis 
salina. Iris ensata. Pedicular is cheil anthifolia. Primula sibirica , 
or expanses covered with Lasiagrostis splendens, Stipa orientalist , 
and other grasses, or meadows in which grow Qalmerh altaica, 
Thalictrum petaloideum, Oxytropis aciphylla, and a few Tibetan 
species, such as Hypecoum leptocarpum and Ilymenolcena sp., for 
example. Trees and the taller shrubs have withdrawn from the 
fierce winds either into the mountain-passes or to the deep pre¬ 
cipices and ravines of the loess, where open woods exist composed 
of Populus Przewalslcii, with a trunk sometimes 70 ft. high and 
two feet thick; Hippophae , 40 ft. high and one foot thick; Abies. 
100 ft. high and three to four feet thick; trees of Juniperus 
Pseudo-Sabina , and very frequently shrubs belonging to the 
genera Berberis , Sorbus, Cotoneaster, Lonicera, Rosa, Mibes , etc. 

44 On the high plateau of Tibet there occur not a few Mongolian 
or Siberian species, especially in the saline areas. 
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u Certain Tangut species are found in N\E. Tibet and in some 
river-valleys where loess is absent, in the Am do province, and 
here indeed they grow more vigorously than any other species. 
Forests at 8000 ft. and upwards on the Tetung mountains, and 
from 11,500 feet on the southern Koko Hor chain, as well as the 
thickets of the alpine region, contain upwards of 60 species; 
e. g. in the forests: Betula BJiojpattra, B. alba, Pinm leuco- 
sperma, Abies Schrenkiana, Sorb us Aucuparia, S. microphylla , 
JP run us stipulacea , seven species of Lonicera , Ribes stenocarpum , 
M. nigrum, two new species of Berberis 12 ft. high, and of the 
same height Philadelphia coronarius, Hydrangea pu be see ns. 
Spiraea longigemmis , JEleutheroeoeeus seniicosus, Daphne tan - 
gutica . In the alpine thickets are four new species of Rhodo¬ 
dendron, Oaragana jubata, Sibirtea laevigata , Fotentilla frnticosa. 
B. glabra 9 etc. 

u In the shade of the woods and thickets numerous herbs are 
congregated, often luxuriant and tall, among which are several new 
species of Senecio , Saussurea, and Salvia, Podophyllum Emodi, etc. 

i£ Tbe alpine meadows along the river Tetung, between 18,000 
and 15,000 ft., also abound with peculiar species belonging to 
the genera Corydalis , Gentiana, Bedicularis, Primula, Bag obis, 
etc., intermingled with which are Himalayan species, such as 
Trollius pumilus, Grepisglomerata , Saussurea hieracifolia, Lancea 
iibetica , Iialenia elliptic a, Dracocephalum Tieterophyllmn, etc. 

“ On the most elevated plateau of Tibet trees and the larger 
shrubs are entirely wanting. Undersbrubs, a few inches high, 
occur on the banks of the river Yangtze (Mur-assu), Lonicera 
Mspida , X. rupieola , X. parvifolia , Spircea, Hippophae , Caragana, 
Berberis c mice gin a, Ribes sp., Salix sp., as outliers of Siberian 
and Himalayan species. At first sight the mud or gravel fiats 
seem to be quite destitute of life; nevertheless they support low 
herbs one to three inches high, growing in widely scattered 
masses, tufted, erect, or in low cushions with bare intervening 
spaces, many of which are found also in Arndo, but here 
they are excessively dwarfed— Incarvillea comp acta, Meconopsis 
integrifolia, M. punicea, Brzewalskia , Anaphalis, Werneria, 
Cremanihodium, Arena ri a, Ranunculus tricuspis, R. pulchellus, 
etc. But there is also a considerable proportion of new species 
—Nasturtium tibeticum. Parry a villosa, Androsace Tapeie , Astra¬ 
galus spp., Omjtropis spp., and numerous very dwarf species of 
Saussurea, some of which are very handsome. 
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46 Alongside the rivers, yet rarely, are meadows gay with 
Sl ip a pedalis, Elymus , Comarum , Nitraria , Clematis orientals , 
Allium , 7m, Astragalus , Statice , Eheum spiciformc , etc. 

16 At the base of the mountains to the north, as well as in the 
Tang-la Range towards the south, are swamps filled with very 
dense tufts of Kolresia tiheiica . 

u All this peculiar Tibetan flora—as it were a ; very cold ? 
repetition of the Alpine flora of Am do—does not seem to cross a 
diagonal line drawn between Tengri lake and Odonfala (96° 
30' and 35°), for no mention is made, at least by our travellers, 
of any species common to this flora and to that of Arndo, to the 
west of that line, where the region is drier and more sterile, 
and a large area seems to be uninhabited. Other species, endemic 
in Tibet, in part at least, do cross that line. Hence it seems 
proved that Northern Tibet may be divided into tw r o natural 
provinces according to the distribution of the plants. The 
western part is poor in species, and in every respect reminds 
one of the highest regions of the Himalaya and Tibet Minor. 
The eastern part, Tangut properly so-called, relatively abounds 
in species which flourish' in the deep valleys of the eastern 
frontier hordering Amdo, and not a few cross beyond Amdo, 
entering Eastern Khansu, Northern Szechuen, or even the Alps 
of the Shansi and Chihli Provinces, for example, A jug a lupulina, 
AnaphaUs HancocJcii , and Stellaria infraetaf 

Plants of the Gilghit-Chitral Expedition, 1885-1886. 

The collection of dried plants, made on this expedition by 
Dr. Gr. M. Giles, was presented to Kew, and a rough list of them 
was published in Col. Sir W. S. A. Lockhart’s Confidential 
Report, together with some interesting notes by Dr. Giles, 
Much care had been devoted to the collecting and labelling of 
the 500 species, or thereabouts, and it was a pity, as Dr. Giles 
remarks, that the geographical and biological questions were not 
worked out; but pressure of work at Kew prevented anything 
beyond approximate determinations of the species being made. 
Reference is made here to the collection more with the intention 
of making known its existence and partial publication in an 
almost inaccessible report, than for purposes of comparison. 
But some of Dr. Giles’s observations deserve reproduction:— 

“ As I have already remarked in my other reports, the district- 
over which the Mission worked is an extremely barren one. 
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Lying well beyond tbe abundant rainfall of the outer ranges, tbe 
ground in general gets, as a rule, but one thorough wetting in 
the year, viz., at the time of the melting of the snows. From 
this it follows that outside the limits of the irrigated cultivation, 
where the hand of mail has made oases, the flora is but a scanty 
one, and is restricted to hardy drought-resisting plants, such as 
Artemisia Absinthium , etc. 

The irrigated ground yields a flora entirely distinct from 
this, which can hardly be said to be truly indigenous, as nearly 
all its members have been introduced by the agency of man, 
either directly or indirectly. A further exception exists in the 
narrow belt of hillside which lies just below the summer snow¬ 
lines. Here continuous melting of the snows above produces a 
land of ever-moistened soil, which has a flora peculiarly its own, 
consisting mainly of northern European forms, and which is 
quite distinct, alike from that of the dry and from the irrigated 
areas. Its bathymetric limits are from about 18,000 to 15,000 
feet, and its character appears pretty uniform alike in the rainy 
regions of Kashmir and iu the dry inner ranges. 

“From a natural history point of view it is an unfortunate 
circumstance that our visit to the Pamir took place at the period 
of the year that it did. Coming, as we did, just after the snow 
had melted, but before the revival of vegetation, the collection 
was disappointingly small from the most interesting region of 
all we visited. 

“ In May hut few plants had even sprouted, and had it not 
been for a peculiar circumstance, my Pamir collection might 
have been numbered on tbe fingers. This was that a very large 
number of the plants are provided with inflorescences of a 
peculiarly permanent character. This character, which no doubt 
serves the object of preserving the seed during the long period 
for which the plants are buried under the snow, is especially 
marked on the higher parts of the Pamir at about 14,000 feet, 
and is the common characteristic of a large number of the plants 
of the region of widely different natural orders. In one or two 
instances the preservation extended to the whole of the floral 
whorls, the andrcecium excepted, hut in the majority of cases it 
extended to the calyx and gynsecemn alone. Many of the 
plants were thus in a fairly recognizable condition, and collecting 
these naturally-preserved herbarium specimens I was able to 
avoid the annoyance of coming away quite empty-handed* 
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Judging from experience of other parts of the range at the same 
level I should say that August would be the best time of the 
year for a naturalist to visit the steppe.” 

Dr. Giles’s observations on the provisions for protecting and. 
preserving the seeds of the plauts of this country are valuable, 
because they throw some light on the permanency of vegetation, 
even in the most arid regions. 

Flora of the Kuen Luen Flams . 

In 1892 Captain II. P. Pieot, of the Indian Staff Corps, visited 
the Kuen Luen Plains, in the extreme north-east of Kashmir, 
and brought home a few fragments of plants screwed up in a 
newspaper. They are enumerated in a previous volume of this 
Journal , xxx. (1894) pp. 107, 123-124. There are twenty-five 
species, collected at altitudes between 11,500 and 17,000 ft., 
chiefly at the greater altitude. Among them were three or four 
which had only previously been collected by Dr. T. Thomson, about 
fifty years previously. The following are not in our enumera¬ 
tion:— Berber is salicina, Kook. f. & Thoms., Chrysanthemum 
Bichteria , Benth., Lindelofia Benthami , Hook. f. ? Fedieularis 
dolichorrhiza , Schrenk, Allium blandum , Wall., and Kobresia 
Royleana , Boeck. 

The Plants of Mr. Bonvalot and Prince Henry of Orleans's 
Journey across Tibet . 

It was intended in the first instance to include this collection 
in our Enumeration, hut w r e soon discovered that it was almost 
entirely made in China Proper. The new plants were described 
by Prof, Ed. Bureau and Mr. A. Eranehet, Freely translated, 
their note on the collection runs:—It was made almost wholly 
along a narrow strip of country beginning at Lhassa, and, without 
deviating much from the thirtieth parallel of latitude, continuing 
through Batang and Litang as far as Tatsienlou. The plants 
may be classed as the smallest of the genera to which they 
belong, and are remarkable for the almost total absence of stem, 
associated with a great development of corolla. In the direction 
of Tatsienlou the character of the Flora gradually changes ; the 
plants are larger with broader foliage and more numerous flowers. 
The majority of the new plants described were collected between 
Batang and Litang. They are :— Parrya ciliaris , Viola jlorida, 
Silene plafypetala, 8. caespitosa , Astragalus litanyensis , Spircea 
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thibetica , Abelia angustifolia , Lonicera thibeiiea , X. trloliosantha , 
Aster batangensis. G-naphalium fliibeticum , Rhododendron Prin- 
eipis , P. primuIceflorum, R. n igro-punetatum, Primula vittata , 
P. leptopoda , P. diantha , P. Henrici , Androsace hisulca , Schisto - 
earyum eiliare, Pedicular is batangensis , P. microphyton, Incar- 
villea Principis , I. Ronvaloti , Hr Hill aria lophophora , and Aletris 
lanuginosa . This wealth of new species is sufficient to prove 
that we are outside of the Tibetan region, and on the borders of 
tbe rich flora of Western China. 

VEG-ETATION 

As illustrated by the various Tibetan Collections . 

The combined collections comprise 288 species, belonging to 
119 genera and forty-one natural orders. A very large pro¬ 
portion of the species are perennial herbaceous plants having 
long, often very long, thick tap-roots; almost no stem, which 
may be either unbranched, bearing a single or compound inflor¬ 
escence, or very shortly-bra uched, bearing several inflorescences ; 
a rosette of leaves, when unbranched, commonly lying fiat on 
the ground; and an almost sessile inflorescence nestling in the 
centre of the rosette of leaves. When the stems are branched 
the leaves are usually very small and numerous. Plants of this 
description are usually very thinly scattered, and some indeed 
are so rare that they were only observed in a single locality, 
or collected by only one of our travellers. 

Saussurea, 

The genus Saussurea* (Composite) will serve well to illustrate 
this type of plant. This genus has been selected because it is 
highly characteristic and more numerously represented in species 
than any other genus within our area. Including the very 
numerous recent discoveries in Western China and Central Asia, 
Sausmrea now contains upwards of one hundred described 
species, exhibiting a very great variety in habit, foliage, and 
inflorescence. They are by far the most numerous in Central 
and Northern Asia, but they extend all round the northern 
hemisphere, chiefly inhabiting mountain regions. One species, 
S. alpina , inhabits Great Britain, and it has nearly the same 

* A selection of Tibetan species of Saussurea was exhibited at the Society's 
rooms when this paper was read. 
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range as the whole genus, including Tibet, Arctic Europe, and 
North America. Altogether fifteen species have been found in 
Tibet, being a third more than any other genus is represented by. 
They are all herbaceous perennials, ranging from an inch to six 
or eight inches in height* Six of them are of the rosette type, 
of which JS. Thoroldi, Hemsl., and S. Aster , Tlemsl. (Journ. Linn. 
Soc., Bat. xxx. p. 115, tt. 4 and 5) are characteristic examples. 
S.subulaia, C.B. Clarke, is a densely-tufted species, having crowded 
aeerose leaves; $. tanguiica , Maxim., is of erect habit, having 
solitary stems, relatively broad distant leaves, those immediately 
beneath the flower-heads being highly coloured; and S. tridactyla , 
Scliulz-Bip., is of a similar habit, but the leaves are deeply 
divided, and densely clothed with a white woolly tomentum. The 
last-named species was collected by Dr. Thorold at an elevation of 
19,000 ft., and its altitudinal range in the Himalayas is given as 
16,000 to 18,000 ft. Indeed the genus Saussurea apparently 
reaches the uppermost limit of flowering plants in Tibet, and 
twenty-one species have h&en collected at 15,000 ft. and upwards 
in the Himalayas. Seven of the Tibetan species w r ere collected at 
altitudes of 17,000 ft. and upwards; six at altitudes of 16,000 ft. 
and upwards; whilst of the remaining two the altitudes are not 
given by the collectors. Further particulars on this point will 
be found under the heading of “Altitudes/ 

Saussurea may also be cited as an illustration of the general 
dispersion of characteristic species within our area. S . Thoroldi , 
for instance, is represented in all the recent collections, though 
it was previously unknown; and Kew also possesses specimens 
of it from the mountains of Western China. But further 
information on this point will he found in our 44 Enumeration ” 
and 44 Tabular Yiew of the Distribution of the Plants of Tibet.” 

Abtemxsia and Tawacetum. 

These two genera of the Composite are so closely allied that 
they may be considered as one in our endeavours to picture the 
vegetation of Tibet. Both genera are widely spread in the 
northern hemisphere, including North America; and Artemisia 
reappears in the Sandwich Islands and in extratropiea! South 
America. Both find their greatest concentration of species in 
Central Asia and are especially abundant in the drier regions. 
Artemisia numbers upwards of 150 species, and is perhaps nearly 
as fully developed in North America, where, in the dry regions 
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of the interior and south-west, various species cover vast areas 
and are commonly called “sage bushes/ 5 Artemisia and the 
much smaller genus Tanaeetum combined are represented in 
Tibet by about a dozen species ; possibly more, because they are 
so similar that only a trained eye would detect the differences. 
In appearance they do not differ greatly from the British species, 
except in a more stunted habit and less development of leaf. 
Some of them are woody, but the wood is mostly produced under¬ 
ground, or under stones, or in densely matted ramifications close 
to the surface of the ground. In the drier parts they constitute 
one of the predominating elements in the vegetation of Tibet. 
Tanaeetum tibeticum furnishes, according to Mr. Arnold Pike, 
the only vegetable # fuel in some parts of the country. The 
Ladak name of this plant is “ boortze,” which is mentioned, though 
variously spelt, by nearly all travellers ; yet Pike and Hedin are 
the only ones who collected specimens. Pike collected it in 
flower at an elevation of 16,200 ft. iu Portli-west, and Hedin in 
North Central Tibet. Tanaeetum fruticulosum is another woody 
species, and is known to the Ladakis as “ tchuktchuk ”; and Arte¬ 
misia macrocephala as “ cuinteken.” Therefore it is evident that 
they distinguish some of the species. At the same time it seems 
probable that the name “ hoortze 55 is applied to more than one 
species of these strongly scented plants. 

Taraxacum and Crepis. 

There are three or four species of each of these genera, some 
of which must be rather common in widely separated damp 
situations and will be alluded to again under “Useful Plants.” 
Pike collected specimens of Taraxacum bieolor , DC., at an 
elevation of 16,100 ft., having roots at least a foot long, whilst 
the portion above ground was less than two inches. 

Several other genera of Composite are probably more con¬ 
spicuous from their colour, but they will he dealt with under 
that head. 

Astragalus and Oxytropis. 

As components of the vegetation these two genera of the 
Leguminosse, like Artemisia and Tanaeetum of the Coinpositse, 
may be treated as one, because they are indistinguishable, except 

* In explanation of this it may be mentioned that the only fuel to be had in 
many parts of Tibet is yak dung, of which the travellers usually found 
abundance. 

Lltfjsr. JGURX.—BOTAXY, VOL. XXXV. s 
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"by close examination. Nearly a thousand species of Astragalus 
are described from the Old World, chiefly from Central Asia, 
and there are perhaps two hundred in America, extending from 
the Arctic regions southward through the Andes. About two 
hundred species of Oxytropis have been described, and they are 
confined to the northern hemisphere. Thus we hare here another 
parallel to Artemisia and Tanaceturn , and a third may be found 
in the prominence of the fwo groups in the vegetation of Tibet; 
but the Astragali generally have much more conspicuous flowers 
than their counterparts in the Composite. Notwithstanding 
the fact that the Astragali are exceedingly numerous in species 
in Central Asia, we have only fourteen from Tibet. This may 
be due to the fact that similar species were passed by as the 
same as others already collected. On the other hand, the fact 
that some of the species are represented in every collection, or 
nearly so, stands against there being much confusion in this 
direction. To give an example: Oxytropis microphylla, DC., is 
in every collection save Littledale’s, and from the most distant 
localities. The specimens vary in having leaves and peduncles 
from one to six inches in length ; and a specimen collected by 
Pike must have had a thick, woody root that penetrated the 
ground to the depth of at least two feet. The majority of these 
Astragali may be described as exceedingly diminutive dense 
shrubs, having relatively thick branches due to the persistent 
bases of the greatly crowded leaves. There are others, such as 
A. trihallfolius. -which have slender, trailing branches, apparently 
of only one season's duration. Another type of growth is 
furnished by A. Hey del , Baker, which has also deep), permanent 
root-stocks, from which annual branches are produced some 
distance down among the stones, which bear a few leaves and a 
cluster of flowers just above the medium in which the plant is 
growing. This last type of growth is exhibited by a number of 
other Tibetan plants, notably by Corydalis Hendersoni , Hems!., 
Gap sell a Thomson! , Hook, f., CocJilearia scapijlora , Hook. £, et 
Thoms., Braga sinensis , Hem si., Thermopsis inflat a, Camb., 
Microula tibetica , Maxim., JSFepeta longibracteata , Beuth., Draco- 
cephalum lieterophylhm , Bentk., and Euphorbia tibetana , Boiss. 

(xramiheh: and Cyperaceje. 

The total number of grasses is thirty species, belonging to 
fourteen genera; of sedges nine, belonging to three genera. To 
these may be added one rush, making a total of forty species 
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of this class of plants. This probably does not exhaust the 
number existing in Tibet; partly due to their similarity, and 
partly to close grazing which would prevent flowers being 
produced. Trie have the evidence of the travellers, repeated in 
their respective “ Itineraries,” that relatively luxuriant pasturage 
was found in certain valleys and sweet-water lake districts, and 
it is further clear that abundance of pasturage must exist some¬ 
where within the range of the enormous herds of roaming animals 
that so astonished some of the travellers. On the other 
hand, long stretches of country were traversed in which grasses 
occurred only in tufts, like the majority of the other plants. 

Cushion-like Plants. 

Poremost amongst these is Thylacospermum ntpifragum , 
Sehrenk, Caryophyllacese. This is like a coarse moss with the 
steins so crowded together as to form a consolidated mass. 
Arenaria mu seif or mis, "Wall., and Stellaria decumhens , Edgew., 
belonging to the same natural order, are similar in growth, hut 
the cushions do not attain the great size and density of Thylctco - 
spermum. Androsace Tapete , Maxim., and other species of Primu- 
laeeie display the same peculiarities. 

Woody Plants. 

The woody element in the vegetation of Tibet within our limits is 
exceedingly small, including nothing more than afoot above ground, 
and, with the exception of the Astragali and Artemisia?, described 
in preceding paragraphs, such woody plants as exist are extremely 
rare and mostly near the confines of the country. Clematis 
orientals , L.,is the tallest, so far as onr specimens go, being just 
about a foot to the top of the inflorescence. Pock bill collected 

it in longitude 94° 45', where it was abundant at 14,000 ft., and 
Deasy and Pike collected it in 82° 41b and note that it had been 
observed three days before. There is no evidence of its existence 
between the longitudes given. Nit raria Bchoberi , which grows 
five or six feet high in favourable situations outside of Tibet, is 
represented by a fragment collected by Hedin in S. Tsaidam. 
Myricaria prostrata , Hook. f. et Thoms., is widely spread, but it 
is quite prostrate and makes branches at the most six inches long. 
The variety of Fotentillafruticosa , L., attains similar dimensions. 
Of Caraganapygrama, DC., there is only a single specimen from 
Guge. Lonicera Idspida, Pall., collected only by the Littledales, 
in the Goring Talley, grows larger in the locality named, where 

s2 
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vegetation is not so sparse as in many parts ; but its size could 
not be determined from a detached branch. IUppophab Mhmn- 
nokles , L., like Garay ana , is only from the Plains of Grige, where 
it was collected by Strachey and Winterbottom. One species of 
Salix from the Goring Valley and another from the Plains of 
Guge and Ephedra Gerardiana complete our list of woody plants. 
The willows are represented only by very small specimens. The 
Mphedra is perhaps the most woody of all, having very stout 
root-stocks and trailing branches a quarter of an inch thick ; it 
is common in Western Tibet at elevations between 16,000 and 
17,000 ft. The absence of Juniperus from all the collections is 
remarkable. 


Fleshy-leaved Plants. 

With the exception of the Orassulacese —Sedum and Semper- 
I'ivwi) of which there are ten species—fleshy plants are rare in 
Tibet. The species of Sedum inhabiting the Himalayan and 
Tibetan regions are in need of revision, consequently we are not 
quite sure of our names in all instances. Several species are 
apparently not uncommon in the west, and the species we have 
named quadrifidum with some doubt was collected in very distant 
localities, and as far eastward, at least, as the ninetieth meridian. 

Large-leaved Plants. 

Rheum spieiforme, Eoyle, is the only plant having leaves of 
considerable surface; but the specimens collected probably do 
not bear the largest produced by this species. The blade of the 
largest leaf is only about four by three inches. Still, in certain 
districts, of considerable area, this plant must be very conspicuous 
in the vegetation. Kew possesses specimens collected by 
Przewalski, Hedin, the Littledales, and Deasy and Pike in very 
distant localities. Pike notes that it was plentiful over an area 
of about two square miles in 81° 41' and 34° 52', and “seen once 
or twice afterwards, but not common.” Further particulars of 
this plant are given under “ Useful Plants.” 

Aquatic and Marsh Plants. 

Ranunculus aquatilis , Jlippuris vulgaris , Myriophylhm verti¬ 
cil! atum, and Potamogeton pectinatus are the only true aquatics 
in the Kew collections, and each one is in only one collection. It 
seems highly probable that the freshwater lakes and water¬ 
courses have not been exhausted in this direction. Marsh plants 
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and plants inhabiting the moist ground near the shores of the 
lakes are also fewer than might hare been expected. The genera 
Manuncidus , Selinum , Cremcmthodiinn , Pleurogyne , Gentiana . 
Pedicularis , Polygonum , and Triglochin are represented by 
moisture-loving species. Some of the sedges and grasses are most 
likely confined to wet ground, but evidence is wanting# Phrag- 
raites communis may be classed here. Zannichellia palmtris , 
mentioned at p. 142 as having been found by Hooker at Bhomtso. 
proves to be Potamogeton pectinatus . 

Bulbous aozd Tuberous Plants. 

The small number of species coming under this head is one of 
the most inexplicable facts connected with the vegetation of 
Tibet, though it is also true that bulbous plants are rare 
among the high-level plants in all parts of the world. Gagea 
pauciflora, collected by Koekbill only, and three or four species of 
Allium are the only bulbous plants in the collections. One species 
of Allium — A. Semenovi —is widely distributed and very abundant 
in some localities. This species was collected by Hedin, and 
"Webby and Malcolm, and it is probably the one referred to by 
Bock hill as being very plentiful at altitudes above 15,000 ft., 
though they sought it in vain below this level. "Wellby and 
Malcolm, who had to subsist largely on this onion during part 
of their journey, note that it was commonly distributed between 
S8° 20' and 96° along the thirty-fifth parallel. A, Jacquemontii , 
collected by Strachey and Winterbottom in W. Tibet, has also 
an edible bulb. 

Annual Plants. 

The conditions are not favourable to the development of 
“ annual ” plants—that is to say plants which have only one 
growing season, springing from seed and flowering within a few 
weeks, or at all events before the end of season. The following 
appear to belong to this category:— Hypecoum leptocarpum , 
Pleurogyne hr achy anther a, Gentiana tenella , G. Intmilis, G. 
Thomson!G. aquaiica , G. Pockhillii , Salsola collina , S. Kali, 
and ILalogeton glomeratus . All of these plants are apparently 
very rare in Tibet, and, with one or two exceptions, represented 
in only one of the collections. Thus Gentiana tenella : 46 only 
one or two specimens seen, although I looked closely ,5 (Pike). 
G. humilis : 4 ‘very scarce” (Pike). Pleurogyne brachy anther a : 
“the only specimen I have seen 53 (Pike)—a diminutive plant 
bearing one flower. 
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In addition to the foregoing, some of the plants taken for 
perennials may be monoearpie, but of biennial or two seasons’ 
duration, as many plants of this class form large tap-roots in 
which is stored during the first season the food required for the 
flowering and fruiting season. 

Meconopsis horridula , one of the most conspicuous and widely- 
spread plants of Tibet, probably flowers only once though of two 
seasons’ duration. 

Bimxxtjtiye Plaxts. 

Ill more than one place stress has been laid on the fact that 
Tibetan plants generally are of small dimensions; but some of 
them are so exceedingly small as to merit attention on that 
account; and it is among the annuals that some of the smallest 
are found, notably Fleurogyne hr achy anthem , Gentiana Thomson?, 
and G. aquatica, which are sometimes not more than an inch 
high with a solitary terminal flower. Among others of excep¬ 
tionally reduced proportions are: Ranunculus tricuspis, R. sihtilis , 
R. involu Grains, Anemone imbricata , Corydalis Boweri, JSutrema 
Przeicalskii, Arenaria Littledalei , Saw If rag a parva , and Sedimi 
Frzewalslcii . So many others are small for their respective 

genera that it is sufficient to put the fact on record. But Iris 
Thoroldi , having narrow, grass-like leaves, rising at the most six 
# inches above the ground, and solitary, yellow flowers, barely 
emerging from the ground, specially deserves mention as the 
miniature of its genus. Going back to the first of these 
diminutive plants, Ranunculus tricuspis; there are specimens 
of this at Ivew from Mongolia, collected by Przewalski, and from 
Tibet, collected by Pockhill and Pike; therefore from very distant 
habitats; and the specimens all appear to have attained normal 
dimensions. Pike collected his specimens in moist soil, near a 
small stream, in about S2° and 34°, at an elevation uf 17,000 ft. 
The largest specimen is less than three inches long, including the 
tap-root, which is not whole, having been broken off when 
removing th»* plant from the ground. It has about half-a- 
dozen stalked leaves with a three-lobed blade, about a quarter 
of an inch long, and one flower. Only the blade of the leaf 
appears above ground and that is spread out horizontally. The 
solitary flower, about a quarter of an inch in diameter, is scarcely 
rabed above the outspread leaves which encircle it. This 
interesting little plant is evidently a perennial, which propagates 
itself veg datively by very short stolons. 
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Colours of the Flowers or Fruit. 

For our purpose colour in flowers includes everything excepting 
green. Excluding the Cyperacese, the Grand, tiese, and a few 
other plants which have very inconspicuous flowers mostly 
exhibiting colour only in the anthers, which are usually yellow, 
rarely red, there are 211 species to account for. Boughly classed 
as white or some shade of yellow, of red, or of blue, according to 
the dominant primary, the following figures are obtained:— 

Flowers white .. 44 

„ some shade of yellow.... SI 

„ „ red. 70 

„ „ blue .... 46 

241 

"We have no precise data for comparisons, but it may be safely 
asserted that there is as much variety and brilliancy of colour in 
the Tibetan Flora as there is in the British Flora. Here the 
comparison ends, because there is nothing in Tibet to match the 
masses of colour produced by bluebells, buttercups, primroses, 
heather, and other native plants. On the other hand, the intensity 
of colour characteristic of the Alpine flora of Europe is not 
equalled in Tibet, even individually. Compared with the remote 
Insular Flora of St. Helena, the advantage of colour, if any, is 
with Tibet. In St. Helena, for example, blue and red are almost 
wholly wanting in the native flowers, which are usually white, or 
white and yellow. In a less degree this is the case in the Sand¬ 
wich Islands. 

The connection between colours and insects in relation to 
pollination we shall not attempt to discuss; but in the 
i£ Itineraries ” we have repeated all the references to insects, 
including a list of butterflies observed by Dr. Thorold. 

The Tibetan species of familiar genera have mostly flowers of 
the same colour as the predominating one in- British species. 
Thus 'Ranunculus , yellow; Bedum , red or yellow; Artemisia, 
yellow ; Gentiana , blue; Baussurea, red; Astragalus , Blue or red; 
Potent ilia, yellow; Delphinium , blue; and Aster, blue. The 
Cruciferse are mostly white or yellow, and the Caryophyllaec® 
mostly white. 

A better idea of the appearance of colour in the vegetation 
may perhaps he conveyed by means of a selection of plants having 
either conspicuous individual flowers, or conspicuous infiores- 
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eenees*— heads or clusters of flowers. It will perhaps be as well 
to present this information in a tabular form. The colour is 
that noted by the collectors; the diameter is that of individual 
flowers or inflorescences (Lt-guminosae, Composite, etc.) taken 
from the specimens; and the degree of prevalence is deduced 
from the number of collectors partly, and partly from collectors' 
remarks accompanying the specimens, and lias reference to them 
only as components of the Flora of Tibet. 


3Tanie. 

Colour. 

Diameter or 
length. 

Prevalence. 

Clematis orient alls . 

Yellow. 

1J in. 

Rare. 

Delphinium 

Blue. 

1 „ 

Common. 

Meconojms horridula . .,. 

. Blue. 

u „ 

Common. 

Bruy a sinews . 

White. 

1 

2 H 

Rare. 

Parry a macroearpa .... 

Purple. 

1 „ 

Rare. 

Geranium collinum ... . 

Blue. 

n 

4 V 

Rare. 

Thermopsis. . . 

. Yellow. 

•? 

Frequent 

Common. 

Astragalus . 

Purple. 

i ,! 

Sari fray a . 

. Y ellow. 

14 ., 

Frequent. 

Aster ... 

. Blue. 

14 „ 

Common. 

Cremanthodium . 

. Yellow\ 

14 „ 

Frequent. 

Saussurca . 

Purple. 

2 

?? 

Common. 

Pedieidaris .*. 

Bed. 

0 

~ V 

Frequent. 

Mheum spiciforme .. 

Red. 

0 

Frequent. 



■— JJ 

Allium senescens . 

. Pink. 

1 » 

Frequent. 


"Where only the generic name is given in the preceding table 
it should be understood that there are several similar species and 
that, taken collectively, they constitute a more or less conspicuous 
feature in the vegetation. To the foregoing might be added 
several genera of cushion-like growth belonging to the Cruciform, 
Caiyophyllaceje, Primulacete, etc., which produce a profusion of 
flowers, individually small, though collectively conspicuous. 


Reproduction, Propagation, and Dispersion. 

One of the most interesting questions connected with this 
inquiry is : How does this scanty vegetation maintain its hold 
nnder such adverse conditions? And this leads to another: Is 
the vegetation increasing or decreasing ? The first question is 
much easier to answer than the second, because we have the 
evidence before us. There are two modes by which reproduction 
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or propagation may be effected; namely, by seed and by vegetative 
increase. It lias already been explained that few of the Tibetan 
plants are annual or monocarpic, and that most of those species 
which are. are exceedingly rare and only met with as solitary 
individuals. It is possible, however, that individuals are much 
more numerous in some years than in others. With regard to 
the production and maturation of seed, there seems no reason 
why every species or almost every species in the Flora should not 
do so, as it seems to be quite independent of altitude. About 
twenty-five per cent, of the species are represented by dried 
specimens bearing ripe fruits and seeds, and these species comprise 
members of almost every natural order in the Flora. Many of 
those not represented by fruiting specimens were collected too 
early in the season to secure fruit. Some of the plants produce 
seeds very copiously, and, given the conditions favourable to 
germination and subsequent growth, there ought to be an 
increasing vegetation; but the perennial drought, the shifting 
sands, and the large herds of herbivorous animals, conjointly, are 
probably sufficient to prevent the spread of most plants. Among 
the plants which undoubtedly increase vegetatively are the 
species of Allium , from bulbs; the cushion-like plants, by 
successive branchings or offsets; and the trailing plants, by 
runners or rooting of the new branches. Doubtless most of the 
grasses increase in this way, but perhaps only enough to make 
good the previous season’s consumption. But under any circum¬ 
stances and conditions the spread of plants vegetatively in 
Tibet must be a very slow process, because none of them, so far 
as we know, produce runners or rooting branches of great 
length. 

The dispersal of the seeds and fruits of plants by wind and 
other agencies in Tibet is certainly much greater than the pro¬ 
babilities of successful germination in the localities to which they 
are transported. It is a significant fact, however, that the 
achenes of Sanssurea , one of the commonest and most widely 
spread genera, have a plumose pappus, and might be carried 
almost any distance and height by the prevailing winds. Further, 
there is not a seed produced in Tibet which might not be con¬ 
veyed in the great sand-storms ; but the chances of their meeting 
with favourable conditions must be very remote. The few 
berry-bearing plants, such as Ephedra, Mippophae, and NUr ar ia, 
have an equally small chance of being successfully dispersed by 
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birds. On the whole it seems probable that the increase in 
vegetation in Tibet, if any, must be exceedingly slow. On the 
other hand, there is apparently no positive evidence that it ever 
was more general than at the present day. 

VEGETATION 

As illustrated by the Altitudinal limits of Flowering Plants in 
Tibet and the adjoining Countries . 

At the meeting of the Society on April 19th, 1900, my colleague, 
Mr. H. H. W. Pearson, and I gave a preliminary account of the 
collections made by Deasy and Pike, Webby and Malcolm, and 
Sven Hedin, illustrated by a selection of their plants. Special 
attention was directed to the great altitudes at which some of 
Deasy and Pike’s plants were obtained, based on the figures given 
on the labels accompanying them. These particulars were pub¬ 
lished in 4 Nature/ Ixii. (1900) p. 46, and in the 4 Gardeners’ 
Chronicle/ xxvii. (1900) p. 303, and probably elsewhere. It is 
there stated that the highest point at which flowering plants had 
been found was 19,200 ft. above sea-level, and a list of nine species, 
purporting to have been collected at 19,000 ft. and upwards, is 
given. Subsequently it was ascertained that the altitudes of this 
expedition had been erroneously calculated, and Captain Deasy 
has since supplied the corrected determinations, which appear in 
our 44 Enumeration.” According to these corrections, 17,300 ft. 
was the Lightest- point at which they collected, and only one 
plant, Cheiranthus liimalayensis , was found at this elevation. 
Astragalus Ueydei and Oxytropis tatarica, originally recorded 
from 19,200 ft., were actually taken at 17,100 ft. It is possible 
that some of the other observations on record in this paper are 
too high, and some of those previously published are certainly so. 

Dr. O.Drude(Petermann , s 4 Geographische Mitteilungen/1894, 
p. 92), in a review of the report on Bower and Thorold’s collec¬ 
tion, which is in the Society’s Journal , vol. xxx., questions the 
correctness of the assumption, there enunciated, that 19,000 ft. 
w as the greatest altitude at winch a flowering plant had been 
collected or observed ; and he goes on to say that Hemsley appears 
to have overlooked the record of Schlagintweit’s discoveries. 
It is true that the original record had been overlooked, as well 
as subsequent versions of it and references to it 5 and it seems 
desirable to subject Schlagintweit’s data to a critical examination 
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here. Drude himself states, in the place cited, that Schlagintweit 
(‘Reisen in Hochasien/vol. iv.) places the extreme upper limit of 
flowering plants at 6038 metres ( = 19,804 ft.), in a higher 
latitude even than Tibet. The name of no plant is given by 
Drude, and we have not been able to refer to the German wort 
from which he professes to quote. But in Schla glut welt’s 
English work (‘ Results of a Scientific Mission to India and High 
Asia/ ii. p. 501) is the following paragraph :—“ The very extreme 
limit of phanerogamic plants appeared in Western Tibet, on the 
north-eastern slopes of the Ibi-gamin pass at a height of 19,809 
ft., next in order come those of Gunshankar, inGuari Kliorsum, 
at 19,237 ft., or 572 ft. above the limit of snow. In the Hima¬ 
laya the highest plants were found at 17,500 ft., on the slopes of 
the Janti pass.” Incidentally it may be mentioned that Sehlag- 
intweit gives the height of Ibi-gamin as 25,550 ft., and the height 
reached as 22,259 ft. Here, again, no names of plants are given; 
and Tchihatehef ( £ Vegetation du Globe/ ii. p. 615), who refers to 
Schlagintweit’s writings, and gives the limit as 6087 metres, is 
also silent on this point. Schlagintweit’s “ Einleitung” to Klatt’s 
6 Die Composite des Herbarium Schlagintweit/ repeated in the 
6 Journal of Botany ’ (vi. 186S), is almost as indefinite. He takes 
the genera Artemisia and Saussurea to illustrate the distribution 
of the Composite, and of the latter genus he says that it begins 
to predominate at the uj>per limit of trees, and that some of the 
species are among the phanerogams reaching the greatest altitudes. 
Further on, he mentions 8 . Schlagintioeitii as a species ascending 
almost to the snow-line, on the south side of the Kuen Luen 
range, having just before stated that the snow-line on the south 
side of the Karakorum range is at about 19,400 ft. Turning to the 
description of this species, where its localities are given in detail, 
the altitudinal range is from 13,800 to 15,500 ft.; and of two 
other species, S. subulata and 8 . Thomsonii, specially designated 
as high-level species, 17,000 ft. is the upper limit recorded. 

Taking all things into consideration, and especially the light of 
later explorations, there seem to he strong reasons for doubting 
the correctness of the highest altitudes recorded. At the same 
time it must he. admitted that, given nooks and crevices iree from 
snow and seed conveyed thither by wind or birds, a plant might 
thrive as well at 20,000 ft. as it does at 17,000. Indeed Ball. 
Christ, Whymper, and others agree that the only upper limit is 
perpetual snow. 
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Before entering upon a discussion of the altitudinal distribu¬ 
tion of the Tibetan Flora, it may be instructive to glean some 
data from collections made in adjoining countries. 

The collection made by Sir Martin Conway and Mr. McCormick 
when exploring the Hispar and other glaciers of the Karakorum 
range, in 1892, was worked out at Eew, and is useful for com¬ 
parisons. Its composition follows :— 



Orders. 

Genera. 

Species. 

Poivpetahe ... 

...... 17 

54 

96 

Gamopetake.. 

. 15 

50 

80 

Incomplete.. 

. 6 

8 

12 

Gvimiosperinte. 

0 

2 

2 

Monocotvleclones. 

. 0 

9 

10 

Totals . 

. 46 

123 

200 


The predominating natural orders are :— 

, Species. 

Species. Brought forward .. 99 

30 Bammeuiacese . 7 

17 Saxifragacete. 7 

17 
14 

18 
8 

99 

With the exception of the Boraginaeese, the orders and the 
proportions of species are very nearly the same as in the Flora 
of Tibet. 

This collection was made between 74 ° 30' and 76' 42', and 
between 35° 38' and 36 r 15'—that is to say between Nagyr, at 
7790 ft., and Skoro La, at 17,320 ft.; and the highest point reached 
was Pioneer Peak, 22,600 ft. Eleven species of flowering plants 
were collected at 16,000 ft. and upwards, namely :— 


Isapyrnm grand iflorum ,. 10,000 ft. Saxifraga imbricata .. 10,000 ft. 

Tarry a e.cscapa .. 16,500 „ „ opposit (folia .. 17,000,, 

Chriranthus himalayensis . 16,500 „ „ Hircnlm .... 17,320 ,, 

Lychnis apetala ........ 16,400 „ Sedum tibeticum . 16,500 „ 

Astragalus confertus .... 16.500 „ Leontopodium alpinum. . 16,500 „ 

Patent ilia Inglisii ...... 17,0C0 „ 


Crassulaeeae . 7 

Ctentianacere. 7 

Labiatoe. 7 

Primulacese . 0 


140 


Composite.... 
Orucifene .... 

Bosaeeas. 

Leguminos® .. 
Boraginaeese .. 
Oaryophyllacese 
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]\ T 0 new species were discovered on this expedition and only 
one orchid, Orchis latifolia , was collected. 

Another collection presented to Kew, a collection which was 
confidently supposed to contain a number of novelties, was made 
near Yatung by BL E. Hobson, Esq., in 1897. Yatung belongs 
politically to Tibet, and is situated on a strip of territory that 
wedges into Sikkim. It is in 88° 35' and 27° 51', at an elevation 
of about 11,000 ft., and is really within the humid region of the 
Himalayas. The following is a rough analysis of the composition 
of the collection, which, contrary to expectation, contains no 
striking noveltv, though it may prove to include a few undescribed 
species when the material comes to be more critically examined. 


Orders. 

Genera. 

Species 

Ranunculace© . 

. 9 

23 

Berberidace©. 

. 1 

2 

Papaverace© . 

o 

4 

Fumariacc©. 

. 1 

6 

Crucifer© . 

. 11 

16 

Yiolace©. 

..... 1 

0 

Caryophyllace©. 

. 5 

14 

Tamariscace©. 

. 1 

1 

Bypericace©. 

o 

5 

Geraniace©. 

. 3 

9 

Acerace©.. 

. 1 

1 

Conariace©.. 

. 1 

1 

Lemiminos© . 


9 

Rosace© .. 

. 11 

32 

Saxifragace©. 

. 9 

22 

Crassulace© . 

. 1 

0 

Broserace©. 

. 1 

1 

Onagrace© . 

. 1 

4 

Cucurbitace©. 

. 1 

1 

Umbellifer© . 


11 

Araliace© . 

0 

4 

Caprifoliace©. 

. 4 

7 

Rubiace©., 

. 3 

5 

Valerianace©. 


o 

*> 

Bipsace©. 

. 4 

4 

Composit©. 

. 20 

54 

Campanulace© .... 

. 4 

9 

Ericaee©. 

. 0 

15 

Primulace©. 

...... 3 

20 

29 

121 

291 
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Orders. 

Genera. 

Species. 

29 

121 

291 

Oleacese .. 

. 1 

1 

Asclepiadacea? . 

2 

2 

Geutiauacese .. 

. 4 

12 

Boraginacece . 

. 5 

7 

Convolvulncete ..... 

. 1 

1 

Solanacece . 

. 1 

1 

S crophulari acete_ 

. 4 

17 

OrobanchaeefB. 

. 1 

1 

Lentibnlariaceie. 

. 1 

2 

Acantliacete . 

. 1 

1 

Selaginacea* . 

. 1 

1 

Labiatie . 

..... 12 

17 

Plantaginacece . 

. 1 

1 

Polygon acete . 

. 4 

17 

Eupliovbiaceae. 

. 1 

1 

Urticaceie . 

2 

2 

Conifene. 

. , o 

6 

Orchidacere. 

. 12 

23 

Bcitaminete .. 

. 1 

1 

Irid acete. 

. 1 

2 

Ainaryllidace:e . 

. 1 

1 

Liliacese . 

. 9 

15 

Juneacete. 

2 

10 

Commelinacete . 

. 1 

1 

Aracere . 

. 1 

1 

OvperaceiB . 

. 3 

'7 

Gramme® . 

. 12 

13 

Ferns & Allies. 

. 17 

36 

Totals.. ,. 57 

226 

491 


The foregoing list offers many interesting points of comparison 
with the Flora of Tibet The proportions of orders, genera, and 
species are much the same, whilst the totals are much higher, 
though the area over which they were collected is very small. 
Leguminosse and Composite are relatively much less numerously 
represented, whereas sixteen additional orders come in, and the 
number of petaloid monocotyledons is proportionately much 
larger. The Orchidacese, for example, absent from our Tibetan 
collections, though Orchis salina was collected in the Koko Nor 
region by Przewalski, are represented by no fewer than twelve 
genera and twenty-three species. And ferns and other vascular 































FLOP,A OF TIBET OR HIG-II ASIA. 


229 


cryptogams number seventeen genera and thirty-six species, 
Figuratively speaking, a step further north we enter the dry 
barren region of Tibet. 


Flora of the Himalayas from 15,000 ft. and above . 


Eanuneulacere. 

Berheridacere . 

Papaveractre . 

Fumariacere. 

Crucifeiu*. 

Yiolaeere . 

Ckirvopliylhicea.*.. 

Tamariseaceie. 

Geraniaceie . 

Legiumnosfe. 

.Rosacea (Pofentilla) ... 

Saxitragaceie {Saxifrage, 20) 

Crassulacere. 

11 alorrh agidaeere. 

Umbellifera*. 

Oaprilbliaceie. 

Yalerianacere . 

Oompositre (Suassurea, 21) . 

Campanulacere. 

Ericaeea? . 

Primula cere ( Primula , 17). 

Gen tiaua cere (Gentiana, 13). 

Boragiuacere . 

Scropliulariacese (Pedicular is, 13) 

Selaginacea* (Lagotis) . 

Labi? it re ... 

Chenopodinceas .. 

Polygonacere (Polygonum, 13) ... 
Eupkorbiacere ( Euphorbia , 3) .., 

ITticacere...... 

Salicaeere (Salix) . 

OonitVrre iJuniperus) . 

Orcliidaeeie (Herminium) . 

Liliacere ... 

Juncacere {Juneus) . 

Naiadacere . 

Cyperaeeie ( Garex , 12} . 

Gramme* (Pua, 8) . 


Genera. 

<s 

1 

. 1 
17 
1 
6 
1 
2 
9 
1 
i> 

2 

. 1 

5 

. 1 
. 1 
. 10 


4 

(5 

4 

1 

10 


1 

1 

1- 

I 

1 


1 

3 

o 

O 

14 

149 


Species. 

21 

1 

3 

8 

34 

1 

28 

1 

2 

28 

15 
25 
12 

1 

10 

.■» 

1 

73 

5 

5 

22 

16 
10 
20 

4 

18 

4 

15 

o 

*J 

1 

8 


4 

4 

4 

20 


470 


Totals 


38 
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The preceding summary of the Himalayan Mora from 15.000 ft. 
and upwards was compiled by Mr. Pearson from Hooker’s ‘Flora 
of British India,’ and can only claim to be a very rough approxi¬ 
mation, whether as affecting the author or ourselves. It is 
sufficiently correct to afford a basis for comparisons, a few of 
which are given :— 

Orders. Genera. Species. 

Himalaya . 38 149 470 

Tibet. 41 119 283 

This brings out the fact that the poorer Flora in species is the 
richer, relatively, in genera and orders, which is in accord with 
most poor Floras, and especially with those of remote Oceanic 
Islands. 

Generally speaking the natural orders are the same in both 
Floras, and the preponderating orders likewise; but the follow¬ 
ing are not in our collections from Tibet:—Berberidacese, 
Yiolaeese, Yalerianaceae, Ericaceae, Conifene, and Orchidacese. Of 
course no importance can be attached to this circumstance. It 
is interesting to compare this general summary of the Himalayan 
Flora with that of Hobson’s Tatung collection, a few pages back, 
especially the relative increase of Leguminosse and Composite 
at the higher level. 


Plants ascending to 18,000 ft. in the Himalayas and 
Little Tibet. 

Pamtncidus p nichellus . 10,000 to 18,000 ft. 

Delphinium glaciate . 12,000 

Parry a twseapa ... 15,000 „ 

„ macrocarp a . „ ,, 


Braga rosea . 

,, tibetica . 

Cap sella Thomson! . 

Lychnis apetala . 

St allaria ckcumbem . 

Arenaria pulvinata . 

„ oreophila . 

,, glanduligera .. 

,, melanclrgoides ... 

Thglaeospenn um rupifragum 

Potent ilia letrandra . 

,, :microphylla . 

Suii'ifraga aristulata . 

„ sagmaides ...... 

„ hemisphcerica . 


5 > yj 

?.? 0? 

v >1 

19 V 

J? 77 

18,000 ft. 

14,000 to 18,000 ft. 

y> v 

15,000 

14,000 „ 

?? y> 

?? jj 

10,000 „ 

17,000 „ 
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Saxifraga Jacquemontiancv .... 13,000 to 18,000 ft. 


Sedum crenulatum . 

... 12,000 

77 

„ quadrifidum . 

... 11,000 

57 

Cortia Hookeri . 

... 13,000 

77 

Aster heterochceta . 

.. . 14,000 

77 

JEriqeron andryaloides .... 

... 9,000 


A ntennaria muscoides ...., 

... 16,000 

77 

Leontopodium alpinum ..... 

... 10,000 

77 

Allaydia glabra . 

... 15,000 

JJ 

TanaceUim gossypinum ..... 

... 16,000 

77 

Artemisia desertorum . 

. . 17,000 

75 

Camphelii . 

... 16,000 

77 

„ minor . 

... 15,000 

77 

Saussurea Thomsoni . 

.. . 17,000 

77 

„ icerneriouhs .... 

... 16,000 

77 

„ suhulata . 

.. 15,000 

7? 

sacra . 

... 14,000 

77 

,, tridactyla . 

t • • 

77 

,, sorocephala . 


77 

Taraxacum officinale . 

... 1,000 

77 

And rosace Selago . 

... 15,000 

77 

Gentiana amcena . 

.. . 14,000 

77 

,, nubigena . 

.,. 16,000 

77 

Pleuroqyne Thomsoni . 

... 15,000 

77 

Laqofis decumbens . 

... 16,000 

7’ 

Nepeta tibetica . 

,.. 17,500 


Oxyria digyna . 

... 17,500 


Juncus minimus .. 

... 16,000 to 

18,000 ft. 

Arena subspicata .. 

.. . 10,000 

18,500 ft. 

Poa Mrtiglumis . 

... 16,000 

18,000 ft. 

JElymns sibiricus . 

... 10,000 

77 


Excepting Nepeta tibetica and Oxyria digyna , at 17,500 ft., 
these fifty species are recorded as ascending to 18,000 ft., unless 
we are to understand that they were collected somewhere between 
the two altitudes given in each instance. The only safe infer¬ 
ence, for the majority of these data, is that the Collector, with 
imperfect means of determination, believed that he collected the 
plants in question somewhere between the points named. Erom 
subsequent explorations it appears highly improbable that many 
of them were collected at so great an altitude as 17,000, to say 
nothing of 18,000 ft. This number, fifty, as compared with the 
fifty-two species gathered between 17,000 and 18,000 ft. in Tibet, 
affords further proof that plants ascend higher in the plateaux 

LOTH. JOTJRN.—BOTAHY, YOL. XXXY. T 
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than they do in the peaks. A further comparison brings out the 
fact that it is the same genera, and often the same species, that 
attain the upper limits of phanerogamic vegetation in both Tibet 
and the Himalayas. 


Plants collected at Altitudes of 16,000 feet 
and upwards in Tibet . 


Clematis alprna . 

Altitude. 

. 16,200 ft. 

Collectors. 

Thorold. 

CalliantJiemum caehemiricum 

. 10,294 

Wellby & Malcolm. 

Artouis ccendea .. 

. 17.200 

Tliorold. 

JRamniculits hyperboreus .. 

. 16,200 

5? 

similis . ... 

. 17,500 

V 

,, tricuspid . 

17,000 

Deasy & Pike. 

„ Cymbalarice . 

. 10,400 

V }? 

„ pulchellus .. 

110.200 
ur'aoo 

Thor old. 

„ hhatus . 

. 17,300 

Deasy & Pike. 

„ involucratus .... 

116,400 
• 117,500 

Thorold. 

Delphinium ccernlemn . 

116,380 

Wellby & Malcolm. 

' ) 17,800 

Thorold. 

Meconopsis horridula .. 

(16,000 
• |10,500 

Wellbv & Malcolm. 
Littledale. 

Cory dads Hendersoni ......... 

117.100 

Deasv &■ Pike. 

’* 117.500 

Tliorold. 

Dairy a prolifer a . 

,. 10,480 

Wellby & Malcolm. 

,, lamttpnusrf . 

117,000 

Deasy & Pike. 

r T 

o 

o 

Thorold. 

Cheiranthus himahujensis ..... 

. 17,300 

Deasy & Pike. 

Ah/ssnm cane seems .. 

. 10,150 

Wellby & Malcolm. 

Draba incompta . 

. 16,500 

Thorold. 

„ alpina . 

.. 17,600 


Christolett crassifolia .. 

,. 10,800 


Lepidiitm capitation .. 

.. 10,200 


CocJdearia scapifloru ......... 

) 17,100 

Wellby A Malcolm. 

' j 17,800 

Thorold. 

Sisymbrium humile . 

. 17,500 


Eutrema Przewalshii . 

.. 10,400 

Deasy & Pike. 

Erysimum fnniculosum . 

. 17,000 

Thorold. 

Bray a unifora . 

117,000 

Deasy & Pike. 

} 17,600 

Thorold. 

„ sinensis ..*.. 

,. 16,400 

Deasy & Pike. 

„ rosea ... 

. 17,800 

Thorold. 

Capsella Thomsoni ... 

(17,000 

Deasy & Pike. 

J-J 

O 

o 

Tliorold. 
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Altitude. 

Collectors. 

Dilophia salsa .. 

. 16,800 ft. 

Deasy & Pike. 

Aren aria musciformis . 

. 17,000 

3} It 

„ Stracheyi .. 

. 16,800 

?? rs 

Thflacospermum rupifraywn . 

. 17,100 

Wellby & Malcobn. 

Myricaria prosfrata . 

( 16,900 

I) easy & Pike. 

(17,300 

Tliorold. 

Thermopsis infiata . 

18,540 

7 3 

„ lanceolatci . 

. 10,500 

Littledale. 

Astragalus melanostachfs .. .. 

16,500 



, 16,400 

Wellby & Malcolm. 

Ileydei . 

. j 10,800 

Tliorold. 


j 17,100 

Deasy & Pike, 

Araolcli . 

117.500 


i V 

Tliorold. 

nivalis . 

16,290 

Wellby & Malcolm. 

Mai col mi i . 

16,400 

V 77 


\ 17,100 

Deasy & Pike. 

confertus ... . 

' i 18,000 

Tliorold. 

Oxytropis densa . 

. 17,500 

ij 


( 16,400 

Wellby & Malcolm. 

„ microphylla . 

. | 17,500 

Deasy & Pike. 


( 17,800 

Thoroid. 


j 16,140 

Wellby Sc Malcolm. 

„ tatarka . 

.. \ 17,100 

Deasy & Pike. 


[ 17,800 

Tliorold. 

„ Stracheyana .. 

j 16,200 


} 16,600 

Wellby & Malcolm. 

,, lapponica .. 

... 17,800 

Thoroid. 

„ cachemiriea . 

.. 16,500 

Littledale. 

Potentillci fruticom ........ 

.. j? 

77 

„ hifurea .. 

.. 16,300 

Wellby & Malcolm. 

„ sericea . 

.. 17,500 

Thoroid. 

Chamcerhodos sabnlosa ...... 

(16,700 

Deasy & Pike. 

** ) 17,000 

Tliorold. 

Saxifraya parva .. 

116,800 

Deasy & Pike. 

*• i17,000 

Thoroid. 

,, Jacquemontiana .... 

.. 16,800 

Wellby Sc Malcolm. 

Sedum qnadriftdum .. 

116,500 

Littledale. 

' * 117,000 

Thoroid. 

„ Rhodioia ... 

.. 17,000 

Deasy & Pike. 

„ iibeiicttm . 

117,100 


" i 17,500 

Tkcrold, 

Myriopkyllum rerticUlaium .. 

.. 16,500 

Littledale. 

Peucedmmm Maleolmn ...... 

.. 16,140 

Wellby Sc Malcolm. 

Pleurospermum stellatum .... 

.. 16,400 

Tliorold. 

Aster diet crocked a . 

., 16,300 

M ellby & Malcolm. 

T 2 
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Aster Boiceri ... 

tibeticus . 

„ tricephalus . .. 

Leon topodium alpinum 

Atutphcdis xylorrhfca . 
Tanacetum tibeticum . 
Artemisia Straclieyi . 
,, salsoloides . 


j, Wellbyi . 

3 } minor . 

Cremant/iodiian y or inyens is 

„ FJeteheri . 

„ JDeasyi ... 

Smmurea ThorohU . 

jj subuhita . 

33 sorocephala ...., 

33 Aster . 

v Kunthiana . 

3i Wellbyi .. 

73 bract eat a ...., 

57 pygmcea ....... 

33 yhouhdiyera ... 

77 tri'Jactyla ,... 

3 j Thoms* >ni .,,. ( 

Crepisjexuosa . 


Altitude. 

( 16,U0 ft. 
\ 16,500 
117,000 
' 18,000 
17,800 
16,500 
| 16,500 
(17,000 
16,500 
16,200 
16,500 

1 16,200 
\ 17,000 

117.100 
16,290 

116,200 
] 16,500 
(16,400 
16,500 
117,000 
) 17,600 
(16,140 
\ 16,400 
(16,500 
f 16,500 
) 16,520 
') 16,900 
'17,000 
(16,300 
j 17,000 

116,300 
] 16,400 
(17,800 
16,520 
16,800 

17,800 
| 16,600 
) 17,800 
19,000 
16,520 

116.100 
j 16,520 
I 17,200 


Collectors. 
Wellby & Malcolm. 
Littledale. 

Deasy & Pike. 
Tkorold. 

37 

Littledale. 

33 

Deasy £ Pike. 
Littledale. 

Deasy & Pike. 
Littledale. 

Wellby & Malcolm. 
Deasy «& Pike. 
Tliorold. 

Wellby & Malcolm. 
Deasy Sc Pike. 
Littledale. 

Wellby Sc Malcolm. 
Littledale. 

Deasy & Pike. 
Tliorold. 

Wellby Sc Malcolm. 
Tliorold. 

Littledale. 

Wellby Sc Malcolm. 
Deasy Sc Pike. 
Tliorold. 

Wellby & Malcolm. 
Tliorold. 

Deasy & Pike. 
Wellby Sc Malcolm. 
Deasy & Pike. 
Tliorold. 

Wellby & Malcolm. 

33 v 

Deasy Sc Pike. 
Tliorold. 

Deasy Sc Pike. 
Tliorold. 

33 

Wellby & Malcolm. 
Deasy Sc Pike. 
Wellby Sc Malcolm. 
Thorold. 


























FLORA OF TIBET OR HIGTX ASIA. 


235 


Altitude. Collectors. 


1 

16,300 ft. 

Wellby & Malcolm. 

Crepis sorocephala .*j 

17,500 

Thorold. 

l 

16,100 

Deasy & Pike. 

Taraxacum bicolor .I 

17,300 

Thorold. 

l 

16,000 

73 

„ lanceolatum .. ] 

16,900 

Deasy & Pike. 

,, pahtsire . 

16,500 

Littledale. 

J 

16,400 

Deasy & Pike. 

Androsace lapete .. i 

16,480 

Wellby & Malcolm. 

, \ 

16,200 

Deasv & Pike. 

,, Chamayaspie . j 

17,500 

Thorold. 

Gentiana nquatica . 

16,800 

Deasy & Pike. 

7 1 i 

16,800 

.. ,, 

„ fendla .j 

16,800 

'Wellby & Malcolm. 

, 

16,800 

Thorold. 

Plcungyne hr achy anther a .) 

16,900 

Deasy & Pike. 

{ 

16,600 

Wellby & Malcolm. 

Microula tibetica .< 

17,000 

Deasy & Pike. 

1 

18,000 

Thorold. 

Pedicular is chdlanthifolia . 

16,200 

Deasy & Pike. 

„ Trzewah'kH . 

16,500 

Littledale. 

„ rhmanthoides . 

V 

?» 

Oreowlen nngiiicidatus . 

93 


La (jot is decumbe?is . 

17,000 

Deasy & Pike. 

Nepeta longibracteata . 

16,200 

>9 93 

„ decolorans .. 

16,500 

Littledale. 

j 

116,200 

Deasy & Pike. 

Dracocephalum heterophjllum '.. * 

16,2-30 

Wellby & Malcolm. 

1 

117,700 

Thorold. 

PMomis rotata .. 

16,500 

Littledale. 

JSalogeton glome rains . 

10,290 

Wellby & Malcolm. 

, . ! 

16,200 

Deasy & Pike. 

Mheum spiaforme .. ) 

16,500 

Littledale. 

Polygonum tibeticum .. 

16,500 

-7 

,, dviparum .. 

33 

«* 

„ sibirienm . 

16,480 

Wellby & Malcolm. 


(16,200 

Thorold. 

Urtica hyperborea .* 

16,500 

Littledale. 


117,000 

Deasy & Pike. 

iSaliv Lapponnm . 

16,500 

Littledale. 

1 

f 16,500 

Thorold. 

Ephedra Gerardiana .. < 

f 16,700 

Deasy & Pike. 

j 

, 16,300 

Wellby & Malcolm. 

Iris Thoroldn ...i 

! 17,800 

Thorold. 

Allium senescens .. 

16,200 


,, Semenorii . 

17,000 

Wellby & Malcolm. 
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Altitude. 

Collectors. 


116,100 ft. 

Deasy & Pike. 

Juneus Thomson! .. 

'j 16,200 

Thorold. 

Carer ustulaia . 

... 16,500 

Littledale. 


(16,480 

Wellby & Malcolm. 

Moorcruftn . 

'' ‘ '(17,600 

Thorold. 

„ sabulvsa . 

. .. 16,160 

Hedin. 

„ stenopjhylla . 

... 16,200 

Thorold. 

Kohresia schaaioides . 

... 16,300 

Deasy & Pike. 

SPpa purpurea . 

... 16,500 

Thorold. 

Poa attenuata ... 

... 18,000 


Airopis distam . 

... 17,000 



(16,500 

>9 

Pestuca valesiaca . 

••• 116,400 

Deasy & Pike. 

LittUdaJea tibetica . 

... ] 0,500 

Littledale. 

A<j ropy rum Thoruldianum ... 

... 16,500 

Thorold. 

,, striatum . 

... *, 

Littledale. 

Elymus lanuginosm . 

... 16,520 

Wellby x Malcolm. 


Tlie above list is doubtless imperfect and incomplete. For 
instance, it is doubtful whether so many of Littledale's plants 
were collected above 16,000 ft., because only a general indication 
of altitude of “ about 16,500 ft.” was given, and some of the 
plants may have been collected a thousand feet or more lower. 
Still, as may be seen, many of the plants of the Littledale 
collection were found at greater elevations by other travellers. 
It is also probable that Thorold’s altitudes are all susceptible to 
some reduction. The general result is :— 

Species from 16,000 aud below 17,000 ft. 72 


17,000 „ „ 18,000 .... 52 

18,000 „ above . (> 

iao 


According to these figures, nearly half of the Tibetan species 
in our Enumeration have been collected at 16,000 ft. and upwards. 
Whether these figures are very exact or not, they go to prove 
that there is no altitudinal limit to flowering plants except 
perpetual snow. In the Alps of Europe, as proved by the late 
John Ball and others, plants exist in snow-free nooks and corners 
far above the ordinary snowline. The species recorded from 
18,000 ft. and upwards are :—Thermopsis inflata , 18,540 ft.; 
Astragalus confertus , 18,000 ft.; Aster JBoiceri , 18,000 ft.; 
Samsurea tridactyla , 19,000 ft.; Microula tibetica , 18,000 ft. 
and Poa at term at a , 18,000 ft. 
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The Useful Plants of Tibet. 

In a sense, almost all the plants of Tibet are useful, if only as 
food for animals; but some are injurious, or at least one is 
injurious, to animals ; and it is of importance to know what this 
is. Both Bockhill (‘ Mongolia and Tibet,’ p. 139) and Malcolm 
(G-eogr. Journ. ix. 1897, p. 216) mention a 44 poisonous weed,” 
which in each instance cost them the lives of several mules in 
one night. It is mentioned as though it were well known, yet 
we have not succeeded in identifying it with any of the plants 
collected. Possibly it was 8'tipa sibirica, a grass which is 
injurious to animals at a certain stage of growth ; but it is a 
mechanical irritant rather than a poison. By useful plants, 
however, we mean those directly useful to the traveller, either 
for food or fuel. The only really valuable plant for food, or 
perhaps we should say the only one much used, because there 
was no choice, was a kind of onion, Allium Semenovi , which was 
eaten by several of the travellers, and Wellby and Malcolm nearly 
lived on it for several days. Happily it was abundant in the 
country where it was most needed. The bulbs of A . senescens 
and A. Jacquemontii are also eaten. 

The following plants are noted as being used as vegetables; 
in some cases it is the leaves which are eaten, in others the 
roots :— Braya uniflora , Qrambe cor difolia, Beacedanum Mal- 
colmii , Saussurea Tkoroldii , 8. tangutica , and Polygonum 
sibiricum . Most likely other plants are used for food, such, for 
instance, as the species of Taraxacum and Crepis . Concerning 
rhubarb, there is nothing to add to the notes in the 44 Itineraries ” 
and in the fiC Enumeration.” 

A few native names appear on the labels and in the narratives 
of some of the travellers. Dama = Qaragana pygmcea, of which 
we have seen no specimen from within our limits, except one 
collected by Straehey and Winterbottom in G-uge. Ivumbuk= 
Pence,danum Malcolmii. H ann= 8a uss u re a Tkoroldii . Cumt- 
chen= Artemisia macrocepkala. Tami is the name applied to 
various shrubby species of Artemisia , according to Schlagintweit, 
who also states that JEurotia is called Burzu. On the authority 
of Beasy and Pike, Tanacetum tibeticum bears the name of 
Boortze in Tibet. The name is variously spelt by different 
travellers, and it is probable that this name is applied to more 
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tliau one species of Tanacetum and perhaps also to species of 
Artemisia . The dried berries of Ephedra G-erarcliana are mixed 
with tobacco and carried in the month. 


Table or the 

Distribution oe the Plants ob Tibet. 

The following Table is intended to slioxv the distribution of the 
vascular plants collected in Tibet Proper by the travellers whose 
names appear in the heading. It is probable that half a dozen 
species are included that have not been collected within our 
limits, and as many perhaps omitted that "should have been 
included. It was not considered necessary for our purposes to 
have strictly defined areas to illustrate the general distribution 
of the plants, and the results seem to justify this view’. The 
regions adopted, roughly described, are: — 

1. Himalayan Region. —Himalayan and Karakorum mountains, 

and most of the country designated Tibet in the ‘ Plora of 
British India,’ as pointed out more fully at p. 12S. 

2. Mongolian Region .—Chinese Turkestan, Mongolia, and Tan- 

gut or North-western Kansuh. 

3. Chinese Region. —China Proper, Japan, Korea. 

4. Siberian Region.— Temperate Siberia, Mandshuria, and Kamt- 

s chat ha. 

o. Persian Region ,—Eussian Turkestan, Afghanistan, Baluchi¬ 
stan, Persia, extra tropical Arabia. 

6. Mediterranean Region.— Caucasus, Asia Minor, South Europe, 

and extratropical North Africa. 

7. Arctic Region .—Arctic Europe, Asia, and America. 

8. Other Regions. —Asia south of the mountains of Northern 

India and south of China Proper; Europe, between the 
Arctic circle and the country bordering the Mediterranean 
Sea ; America south of the Arctic circle; Africa, tropical and 
south ; tropical Arabia ; Australasia and Polynesia. 

As may be learnt from the analysis following the table, we 
are able to give fuller information than the table itself supplies, 
because we compiled a much more detailed one for working 
purposes. 
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Tabular View of the Distribution of the Hants collected in 
Tibet by Thorold & Bower, Bockhill, the Littledales, Webby 
& Malcolm, Deasy & Pike, and Hedin, with some additional 
species from the earlier collections of Hooker and Strachey 
& Winterbottom. 


Begions. 

Tibet. 

Himalayan. 

Mongolian. 

Chinese. 

Siberian. 

Persian. 

M editor ranean. 

Arctic. 

Of wider 
Distribution. 

1. BAJOJNCULACE.E. 

j 







Aconitnm disseetum .. 

... * ... 

* 






Adonis csevulaa.. 


* 






Anemone imbricata. 








Callianthemum cachemirianum 

* j ... 

# 


ft 



[IT. Am. 

Clematis alpina. 

... ! ... 


* 




Temp. Eur., As., 

,, orientalis . 

# : * 


... 

ft 




Delphinium Brunonianum. 

# ; * 







„ cjmileum . 

* : 







„ grandiflorum. 

... i ... 

* 

•ft 





„ Pylzowii.. 

... ! * 

* 






Banuneulus aquatilis .. 

* ! * 

* 

■ft 

ft 

ft 

ft 

X. & S. Temp. Beg, 

„ Cvmbalanse. 

* ! ... 


ft 

* 

... 

* 

X. Am., Andes. 

„ hyperboreus. 

# j ... 


* 



ft 


„ involucratus. 








„ lobatus. 

* 







„ pulchellus . 

* ; # 

* 

ft 

ft 




„ similis. 

j 







„ tricuspis . 

... i * 







Ihalictrum alpinum. 

* 

* 

ft 

# 

ft 

ft 

i 

! i 

2. Papayeiuce.e. 







! 1 

I 

; ! 

Hypeeoiun leptocarpum.. 

* ! 






i 

Meeonopsis korridula... 

# * 







„ infcegrifolia ......... 


* 

1 





I 

8. FuMARIAOTLE. 




' 



i 

| Corydaiis Bower!. 







i 

\, Hendersoui.! 

* # 



: 



I 

Mooreroftiana .! 

* 



ft 




„ tibetica . 

■ * 



■ 




4. Orucipeile. 





| 



i Alyssum caneseens . 

| ■» ; ... 

I ... 

* 


j 


; I 

• Braya rosea . 

1 * 1 ... 


i ft 


... i 

ft 


2S 

17 S 

is 

8 

1 7 

! 

2 

5 

i 

3 


























MB. W. B. HEMSLET OX THE 


£ 3 2 -e 8 

H S o qq ! p * 

17 8 13 0 j 7 


4 . Ceuci tlujb (continued). 


: Braya sinensis ... «■ 

j uniflora. : 

j Capsella Thotusoni . . # # # 

! Okeirantlius himalayensis .j # 

Christolea erassifolia . : * # ! 

I Cochlearia seapiflora . # # j ! 

1 Crambe eorclifolia . # # j ... | ... 

Dilopbia salsa . i * * j * j 

Drabaalpina. # * : 

flaclnitzensis . * .j ... 

incompta . # .j ... 

! j. lasiophylla. * # 

Erysimam Obamcephyton. 

,, funiculosum . # 

Eutrema Przewalskii. 

Iberklella Andersonii.i *- 

Lepklium capita turn .! * 

„ cordatum... * 

„ latifolium. * # * 

1 Parrya exscapa. # . * 

,, lanuginosa ..j * 

„ macrocarpa .I * ... j ... * 

,, prolifera. : j 

s Sisvmbrium humile.- * i # ! ... ' * 


Of wider 
Distribution. 


N. Alpine Regions. 


Temp. Europe. 


f>. CaRTOPHYLLACEJB. I||; 

Arenaria festneoides., * | I 

„ Littledalei. j j ! 

,, xnusciformis.! # # ; j 

,, Stracheyi . j * ; I 

Lychnis apetala.i # # ! ... ! # * IN’. Alpine Regions. 

„ macrorliiza.j * j 

Silene Moorcroftiana . j * ... |. # 

Stellaria decumbens.j * [ 

» graminea .I *#!*#*## Europe. 

„ subumbellata.I # | 

Thylacospermum rupifragum.J # * j 


6 . Tamariscace.e. I 

i 

Myriearia elegans.I * 

,. prostrata..I * ; 

<35 ! 4S 21 I 18 15 14 6 11 
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Regions. 



Tibet. 

£ 

a 

Mongolian. 

Chinese. 

Siberian. 

Persian. 

Mediterranean. 

Arctic. 

Of wider 
Distribution. 

i 65 

4S 

21 

18 

15 

14 

6 

11 

S 

j 7. Zygopiiyllace.e. 









Nitraria Scboberi. 


ft 

ft 

* 

ft 

* 


Australia. 

8. Gee ax i ace a. 









Biebersteinia Eraodi. 

* 








Geranium collinum. 

I 

ft 



* 

-a- 




9, Legujiixosa. 









Astragalus Arnoldi. 









„ confertus .. 

ft 








,, Heyclei . 

ft 

ft 







„ Maleolmii. 









„ melanostacbys . 

ft 








„ nivalis. 

ft 

... 


# 





„ tribulifolius . 

ft 








„ Webbianus. 

ft 








Caragana pvgmsea . 

ft 

ft 


* 

* 




Oxytropis cackemirica. 

ft 

ft 


ft 





„ densa, . 

ft 








„ lapponica. 

ft 

... 


* 

... 


• 

Alts, of Europe. 

„ microplivlla. 

ft 


... 

* 





„ Stracbevana. 

ft 








„ tatarica . 

ft 

ft 







Stracheya tibetiea. 

ft 








Thermopsis inflate . 

ft 








„ laneeolata. 

... 

ft : 

ft 

ft 





10. Rosacea. 



1 






Chanm-hodos sabulosa . 

ft 

... 

ft 

ft 




[Austral. 

Potentilla Anserina . 

ft 

* ! 

ft 

ft 

ft 

ft 

ft 

H. Temp. S, Am. 

„ bifurca . 

ft 

! ft 

ft 

ft 


ft 



fruticosa . 

■» 

# ' 

ft 

ft 

ft 

ft 

Vl i 

• 1ST Tpnm TR.AO’imiq 

multifida. 

* 

* | 

ft 

* 

ft 


' A I 
ft 

• JL CHi U * 

?) *1 

„ nivea . 

ft 

* 

ft 

* 

ft 

I # 

ft ; 


,, serieea . 

ft 

* 

ft 

ft 

ft 

ft 


» 

11. Saxifragaceje. 








i 

Parnassia ovata . 

ft 



ft 





Saxifraga flagellaris . 

ft 

* 


* 


ft 

ft i 

3ST. Temp. Regions. 

„ Hi reulus ... . 

ft 


ft 

* 

ft 

ft 

* 

>3 "it 

.j Jaequemontiana . 

* ! 

... 


ft 





97 

! 

76 j 

35 

28 | 

34 

1 

23 

15 

19 

17 
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Himalayan. 
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Siberian. 

Persian. 

Mediterranean, 

Arctic. 

1 

Of wider 
Distribution* 

I 

97 

76 

35 

28 

34 

23 

15 

19 

17 I 

11. Saxifragacre {continued). 








J 

SaxiiYaga parva. 








1 

j 


& 








taugutiea. 

... 

* 






t 

12. Orassulace.e. 









Secltim algidum. 

... 

* 


it 

* 




erenulatum . 

* 








Evrersii. 

* 








fastigiatum . 

* 








PrzewaLskii . 


* 







„ quadrifidum... 

* 

... 

... 

* 

... 




Khodiola. 

* 

it 


# 



* 

X. Temp. Regions. 

„ rotundatum. 









„ tibetieum. 

* 




a 




SempemTum acuminatum. 









[ 13. HALORRHAGIDACE.E. 



i 





| 

5 HIppuris vulgaris.... 

If 

* 

; *■ 

* 

a 

# 

* 

! ] 27, Temp. Regions, 

| Myriophyllum verticillatum ... 


* 

1 * 


* 

# 

... 

/ S. Amor. 

Id. U-MBEILIFEILE. 



i 

i 





i 

i 

j 

j Peueedanum Malcolmii. 



j 





| 

j Pleurospermum Hookeri.. 

* 


i 






stellatum. 

* 

* 

I 






i Selinum striatum.. 

j it 







j 

If). C'APRIF-'i.IACE.E. 





| 

i 


i 

Lonicera hispida . 

i 

j 



* 

j * 

i 

1 

1 

j 

! 1 

| 10. Dipsacre. 





j 


! 

j 

; j 

j Morina Coulteriana. 

* 


| 




1 

I t 

! i 

17. Composite. 



1 

i 


1 

j 




Allardia tomentosa . 

, it 




i 




Anaphalis mucronata . 

* 




i 

! 




,, xylorrbiza . 

, * 




1 




Antenuaria nana .... 

.! * 








Artemisia Campbellii.. 

. * 


f 


f 




123 

| 96 

j 

42 

30 

i 

40 

; 28 

17 

22 

f 

20 
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Regions. 

Tibet. 

Himalayan. 

Mongolian. 

Chinese. 

Siberian. 

Persian. 

3 

© 

S3 

u 

O 

i 

Arctic. 

Of wider 
Distribution. 

123 

96 

42 

30 

40 

28 

17 

22 

20 

» 17. Composite {continued). 









Artemisia desertorum. 

* 

X 


X 





„ macrocephala. | 

x 

X 



X 




„ minor ... ! 

* 








„ Roxburghiana. 1 

x 








„ sacrorum. 

x 


X 

X 


... 


E. Europe. 

„ salsoloides . 

* 

X 


X 


X 


53 35 j 

Stracheyi. 

x 






1 


Wellbyi. 








j 

Aster altaicus . 

x 

X 

X 

X 

X 




„ Boweri. 







i 

1 

„ Heterochjcta . 

x 


X 

X 





„ molliusculus . 

x 








„ tibeticus . 

x 

X 







„ tricephalus. 

X 








Cremanthodium Deasyi. 








| 

}! Eletcheri. 









„ goringensis. 









Crepis flexuosa. 

X 

X 


X 




f 

! 

,, glomerata . 

* 








„ sorocepbala. 









Lactuca Deasyi. 








| 

„ Lesser tiana . 

* 








Leontopodium alpinum . 

X 

X 

X 

X 




Alps of Europe. 

„ Stracheyi . 

•X 








Ranpsnrea, alpina ... 




X 

X 


X 

jST. Temp. Regions. 

| „ Aster. 








„ bracteata . 

X 








; „ glanduligera . 

X 








i „ Hookeri . 

X 

I 



1 




i Kunthiana . 

X 




1 




j „ pumila. 


1 



j 




| pygmsea . 

! 

X 


X 





; „ sorocepbala . 

X 

X 


X 





j ,. subulata . 

X 

X 

! 





j 

i „ tangutica . 

X 

X 






I 

! „ Thomsoni . 

X 






j 


Thoroldii . 


X 

X 






i .. tridactyla . 

X 








,, "Wellbyi 








| 

S Senecio arnicoides . 

X 




i 



j 

j ,, coronopifolins . 

X 



... 

! x 

X 


Temp. Europe. 

i Tanacetum frutienlosum . 

x 

1 ... 


X 

I X 




j gracile .. 

. x 

1 



1 




tibeticum . 

, X 








167 

127 

54 

35 

51 

33 

i 

19 

1 23 

25 

1 
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0 

S 

© 

0 

£ 

Arctic. 

Of wider 
Distribution. 

167 

127 

54 

35 

51 

S3 

19 

23 

25 

17. Composite (continued). 









! Taraxacum bicolor . 

# 

* 


if 





i lanceolatum . 


... 


if 




Temp. Europe. 

j .. officinale . 

it 

# 

if 

if 

if 

if 

if 

N. & S. Temp. Reg. 

: palnstre . 


... 




if 

if 


i 18. CUmpaxulaoe.e. 









| Ovarian! bus in can us . 


... 

if 






19. PLUMBAf«IXACXLE. 









Stntice a urea ... 


if 


if 





20. Primulace-e. 









Anclrosace Ohammjasme . 

* 


' 

if 


if 

if 

N. Temp. Regions. 

n Tapete, 









villosa . 

* 

if 

if 

if 

if 

if 



Glaox maritima . 

7f 

if 

if 

if 

if 

if 1 

if 

N. Temp. Regions. 

Primula purpurea. 

* 


... 


if 




„ rofcundifolia . 

* 








,, tibetiea . 

* 








21. Gextiaxace.e. 









Gentiana aquation. 

i if 

*55* 

if 

if 

i*- 




„ falcata . 


j 

j 






humilis . 

! # 

1 


if 


if 


N. Temp. Regions. 

; „ nubigena . 

| if 








Roekkillii. 



i 

1 






,, squarrosa . 

! -2 


! if 

if 





ten el la . 

* 


{ 

if 



if 

Alps of Europe. 

„ t’iiianseliamca . 

: # 








„ Tbomsoni. 

if 

if 

i 





1 

Pleuroifvne bra cb van them . 

; v 


1 

j 


j 




22. Bokagixace.e. 

! 








Mieroula sikkimensis . 

I * 


if 






„ tibetiea... 

| if 


it 






23. SOLANACE.E. 









Pliysocblaina praulta . 

if 

if 







193 

148 

63 

43 

03 

'38 

25 

28 

31 
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j Regions. i 

1. 

1 

i 

; 

S3 ■ 

! j 

£ 

j 

1 


k ! 

.2 . 

■ ! j 

d § 

Of wider 1 

t 

1 

Sb : 
s= ' 

m ; A 

.2 i © 

3 3 o 

"rr fW -i- 3 

Distribution. j 


si ! 

M 1 

C ' 

Vr» 

« | 

-3 a 

O ; m 

ol ^ >* 

9* % < 

i 

1 

193 

148 

63 ; 

43 63 

38 25 SS 

- 1 

31 | 

24 tSCKOP IIU L A U t AC R JE, j 



| 1 


| 

Oreosolea ungnicnlntus. 1 



! 

i 

i 

i 

PediculariB alaschanica . I 

* ' 

if 

if j 

i 


„ eheilantliitblia .i 

* 


if 1 if | 



longi flora . 

IS- 

if 

if if 



„ Oederi . 

* 


if if 

if 

X. Alpine Regions. 

,, Przewalskii . 

If 


* - i 

i 


„ rbmantboides . 

If 

if ; 


if ! 


Serophularia dentata . 

if 



i 

1 

25. Selagixace.e. 



■ 

i 


Lagotis hrachvstacbya. 


if 

# ! 

i 

; 

„ deoumbens . 

if 

if 



1 

glanea . 

* 

* 

* if 

. if 

X. Temp. Regions, j 

26. Labiate. 





j 

! 

Dracocepbalum heterophyllum 

if 

* 


* 

! 

„ Hookeri. 

if 



•'{ % 


Lami am rhomboideum . 

if 

if 


if | 

, I 

Kepeta decolorans. 




j ! 

J i 

„ discolor. 

if 



if j j 


„ longibracteata . 

if 

... 

... 

if 


j, supina ... 

if 



1 

i t 

„ Thorasoni. 

if 



! 

i 

„ thibetica . 

if 


I 


; ! 

Phlomis rotata.. 

if 




■ i 

27. Chenopodiacea. 



1 

j 


i 1 

Eurotia ceratoides .. 

if 

! if 

i if if 

if if 

Ear., X.W. America, 

Halogeton glomeratus. 

if 

s 

| ... if 

if 

i 

Ivalidium gracile .. 

... 

! * 

| 

;■ T' j : 

1 j 

Salsola eollina . 

if 

... 

; * * 

if 1. 

[ E. Europe. 

„ Kali . 

I * 

i * 

i * # 

if ! if 

! X. & S. Temp. Reg.! 

28. POLYGONACE-E. 

i 

I 


! 

; j 

io, 

! j 

Pol yffotmni P»i fitorta. . . 


i if 

if ! if 

: if , if 

: X. Temp. Regions. > 

„ bistortoides . 



: I 

if if i 


Deasyi. 



! | 

j j 

j 

„ sibirieum .. 

if 

j * 

: * j * 



,, spluerostachvum... 

if 


; j 

I j 

j 

224 

172 

j 76 

1 66 1 73 

47 30 | 32 

37 I 

| 
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Regions. 

| 



3 

CJ 

s 

i 

! 


: a I j . 

• 

2 

Of wider 

Tibet. 


.§ 3 

s 

6 Distribution. 


’ =3 SO j ® 

j £ ^ 6 

S £ 

£ ® 

m PM 

I 

o 

u 

224 

1172 76 i 56 

73 47 

30 

32 37 

28. Polygoxacile (continued). 

1 J 



i 

Polygonum tibeticum. 

j | 



1 

; tortuosum . 

i •:* i ! 



j 

„ yrriparum . 

# i # i ... 

if 

if 

if K. Alpine Regions. | 

! Rheum spiciforme . 

* 1 ... ! * 

if 


I 

29. Tiiymel.eace.e. 




| 

Stellera Chamajasme . 

| * j * * 

| 1 

if if 

# 

! 

30. El.eagnaceje. 

| 



; 

Hippophae Rhanmoides. 

! # ! ... i * 

i 

if if 

* 

... Temp. Europe. 1 

1 

31. Ecphorbiacejb. 





' Euphorbia tibetica . 

.1 # U ! 



i 

| 

32. TJRTICACEiE. 

j 1 1 

i 


| 

Urtiea liyperborea . 

.; if j if . 

! | ; 

i 

j 

1 

i 

| 

33. Salicaceje. 

j i 

! 


I j j 

i i 

Salix Lapponum . 

j | . 

: if ... 

i * 

if Alps of Europe. | 

„ selerophylla . 

. ; # I 

i I 

t 

1 


34. Gxetace/e. 

! 

i 

t 1 

{; 

| f | 

Ephedra Gerardiana . 

. * | 

i i 



35. Ikidacile. 

! i 



; 

; Iris Thoroldii, 

j 

! 

: i | 


| 

i 

| 36. Liuaceje. 





: Allium Jacquemontii . 

. *• : 

! 



j, Semen oyii . 

. if if- | 




: seneseens . 

. ' ... if - | ... 

i if 


... E. Europe. 

i Ganea paueiflora . 

. ... ! * 1 if- 

1 if if 


! 

j " 240 

■ 183 j S3 ! (10 

: 1 ; 

j 79 51 

34 

34 i 41 
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Eegions. 

Tibet. 

Himalayan. 

Mongolian. 

Chinese. 

Siberian . 

Persian. 

Mediterranean . 

Arctic. 

Of wider 
Distribution. 

240 

183 

83 

60 

79 

51 

34 

34 

41 

37. JUN CACHE. 









Jmicus Thomson! . 


X 







38. Naiadace.e. 









Potamogeton pectinatns . 

* 

X 

* 

X 

X 

X 

X 

N. & S, Temp. Eeg. 

Triglochin palustre . 

■55- 

X 

x 

X 

X 

X 

X 

#> jj 

39. Cyfehaceje. 









Garex incurra . 

X 

X 

X 

X 

X 

X 

X 

N. Temp. Eegions. 

,, Mooreroftii . 

X 

X 

X 






» rigid® . 

X 






X 

,, „ 



it 




X 



„ stenophylla . 

X 


if 1 

X 


X 

X 


„ ustulata . 

X 


X 




X 

>1 IS 

Kobresia Sargentiana. 









„ schcenoides . 

X 



X 


X 



Scirpus Carieis . 

X 



X 




Mts. of Europe. 

40. Gramine^. 









Agropyron longiaristatum . 

X 




X 



Abyssinia. 

striatum . 

X 








„ Thoroldianum. 









Atropis diatans . | 

X 

X 


X 


X 

X 

Temp. Europe. 

Arena subspicafca . 

X 

X 

X 

X 

* 

X 

X 

N. & 8. Temp. Eeg. 

Desehampsia cffispitosa . 

X 

X , 

X 



! x 

X 

„ ,, 

Deyeuxia com pacta . 

X 

; X j 







Diplachne Thoroldi. 


1 


1 





Elyraus dapvptachys . 

X 

X ! 

X 

* I 





,, jimeeus . 


* 


* i 

X 




lamiginosns . t 




* : 





„ sibiricus . 

X 

X 


* 

X 



N. Am. Abyssinia. 

Festuca Deasyi. I 









,, nitidnla . ! 

X 








„ sibiriea . j 

X 



X 


X 



„ valesiaea . i 

X 

X 

X 

X 

X 

X 


Europe. K. Am. 

Littledalea tibetica . 1 



X 






Oryzopsia lateralis . 

X 




X 




Pennisetum flaceidum . i 

X 

X 

X 

... j 

X 




Phrasrmites communis. .1 

X 

X 

X 

* i 

X 

X 

X 

N. & S. Temp. Eeg. 

272 

207 

99 

73 

94 

62 

46 

i 

44 

54 


LIOT. JOHBH.—BOTASY, YOL. XXXY. II 
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Regions. 










pj 









o 



Tibet. 

8 

p** 

_8 




3 


Of wider 

Hi mala 

"3 

f: 

o 

* 

Chinese 

.2 

.a 

oS 

Persian 

3 

■4J 

r 3 

O) 

a 

Arctic. 

Distribution. 

„ 

272 

207' 

99 

73 

94 

52 

45 

44 

54 

40. Giluhnej: t cod turned). 
Poa alpina. 


-A* 

if- 



w 

ft 

N. Alp. Regions. 

„ attenuata . 

* 

X 


ft 

‘A* 




nem oralis . 

x 

X 

X 

x 


X 

X 

JM. Temp. Regions. 

„ prafeeusis . 

x 

# 

x 



X 

X 

1) 3J 

,, tibetiea .; 

x 








Stipa Hookeri . 

x 








„ mongolica. 


X 


# 





„ orien tails. 

# 

X 

x 

'A' 

if 




„ purpurea. 

x 

X 



ii* 




sibirica . 


if 

X 

X 

X 




41. Filices. 









1 Polypoclium hastatuin. 



x 






Total number of the 283 Tibetan 








species extending to each 

region. 

Approximate percentage of the 

i'- 

r-H 

Cl 

107 

79 

99 

G6 

49 

47 

57 

283 Tibetan species extending 
to each region . 

76-6 

i 

381 

27*9 

35 

23*3 

17*3 

16*2 

20*1 


Analysis akd Discussion of the Table. 

The foregoing table comprises 283 species of vascular plants 
belonging to 119 genera and 41 natural orders. As pointed out 
elsewhere, these totals can only be regarded as approximations ; 
yet it seems probable that these 283 species of plants constitute, 
or nearly so, the entire flora of Dry Tibet. The uniform com¬ 
position and smallness of the collections, coupled with the fact 
that the various explorers traversed the country in the most 
distant longitudes and latitudes, favour this view, which is also 
supported by the independent observations of the collectors 
themselves. Considering that the country stretches across about 
twenty degrees of longitude, by ten degrees of latitude, the 
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numbers are indeed very low. Members of several oilier natural 
orders, such as the Yiolacea* ( Viola), the Onagraeese {JSpflobium), 
and the Ericaceae {Rhododendron niveum ), have been found on 
the borders of the adjoining- countries, and it is therefore 
probable that they may be represented within our limits. At 
the same time it is improbable that further researches will con¬ 
siderably increase the number of species, genera, or natural 
orders,—that is to say in Dry Tibet. On the other hand, if we 
keep strictly to longitudinal and latitudinal limits, say from 80° 
to 102and 28* to 39 y the numbers would be considerably 
augmented, especially from the country south of Lhassa between 
2b : and 30° ; and the contiguous parts of Chinese Turkestan and 
Mongolia, though also poor, have a more varied flora than Tibet. 
Straehey and Winterbottom’s collections illustrate this point, and 
so does Przewalskfs so far as it has been published. Of Hedin’s 
small collection, nearly a third was from the Arka Tag moun¬ 
tains, where he entered Tibet; and the only new species, Gentlana 
Sedini and G. cordisepala , were from this region. It is probable, 
therefore, that some of the species included in the list of his 
plants should have been left out. The two species of Gentiam 
in question were originally left out, because we had seen no 
specimens, and subsequently because it was ascertained that they 
were from Sarik Kol. Under the head of “ Vegetation ” we 
give some particulars of the botanical collection made by Bonvalof 
and Prince Henry of Orleans, chiefly between Lhassa and 
Taehienlu, and our reasons for not including them. In the same 
place an account is given of several other collections from the 
countries adjoining Tibet. 


Natural Orders « 

The forty-one natural orders found in Tibet are either nearly 
cosmopolitan, or at least widely spread in the northern hemi¬ 
sphere, and all are represented in the British flora by indigenous 
species except the Tamariseacese, Zygophyilacese, Selaginaceae, 
and G-uetaceae, and all are represented in the European flora. 

The ordinal representation, taken systematically, is as 
follows:— 
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Rammculacese... 
Papaveraceos .., 
Fnmaiiaceae.... 

Cruciferse.. 

Caryopliyllacese 
Tamariscacese .., 
Zygopbvllacefe 

Geraniaceae. 

Leguminosae .., 

Rosaceae.. 

Saxifragacese .. 
Crass ulacese .., 
Haloirh agidacese 
Umbelliferse ,. 
Caprifoliaeese .. 

Pipsacese. 

Composite .... 
Campanulaeese 
Plumb aginacese 
Primulacese.... 
Gentianaceae ,, 
Boraginaceae .. 
Solanacese .... 
Scrophulariacese 

Selaginacese. 

Labiatee . 

Olienopodiaeeas . 
Polygonaceae .., 
Thymelseacese.. 
Elseagnaeese .. 
Eupborbiacese 
Urticaceas .... 

Salicace®.. 

Gnetacese. 

Iridaceee . 

Liliacese . 

Juncacese. 

Naiadacece .... 
Cyperaceae .... 
Graminese 
Pilices. 


Totals-- .41 


Genera. 

8 

2 

1 

15 

5 

1 

1 

2 

o 

2 

2 

2 

2 

3 

1 

1 

18 

1 

1 

3 

2 

1 

1 

3 
1 

4 
4 
2 
1 
1 
1 
1 
1 
1 

. 1 
2 

, 1 
2 
3 

14 

1 

119 


Species. 

19 

o 

• J 

4 

26 

11 

2 

1 

2 

18 


10 

2 

4 

1 

1 

53 

1 

1 

7 

10 

2 

1 

8 
8 

10 

o 

t) 

1 

1 

1 

1 

2 

1 

1 

4 

1 

2 

9 

30 

1 

283 
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Oat of forty-one natural orders fourteen, or just over a 'third, 
are represented by only one genus and one species each. Fifteen 
other natural orders comprise 88 genera and 234 species, or, 
approximately, 70 per cent, and 82*7 per cent, respectively of 
the total number of genera and species. We have little infor¬ 
mation on the relative individual abundance of the species of the 
predominating natural orders and genera, but such remarks as 
“ commonand u rare,” and “ only seen once 55 are attached to 
some of the specimens and are reproduced in our Enumeration ; 
and it may perhaps be a legitimate inference that the natural 
orders most numerous in genera and species constitute the 
greater part of the vegetation. Admitting this, the following 
figures should enable us to picture, if only imperfectly, the 
appearance of the vegetation of the country, always bearing in 
mind that certain species grow gregariously, whilst others grow 
sporadically. For instance, many species of Samsurea occur as 
solitary individuals; Thylacospermum forms large tufts; some 
species of Allium grow in large masses, and grasses, generally 
speaking, form a continuous carpet, though some of the Tibetan 
species grow in tufts. The fifteen natural orders preponderating 
both in genera and species are :— 


Orders. Genera. Species. 


Ranunculacese ..... 

.. 8= 

: 6*7 per cent. 

19= 

6*7 per cent 

Cruciferse ....._ 

.. 15 

12*6 

26 

9*2 

Caryophyllacese ... 

.. 5 

4*2 

11 

3*9 

Legiuninosse. 

.. 5 

4*2 

18 

6*3 

Rosaces . 

2 

1*7 

7 

2*4 

SaxifragacesB ..... 

2 

1*7 

7 

2*4 

Orassulaceae. 

2 

1*7 

10 

3*5 

Composite . . 

. . 18 

11 

53 

18*7 

Piimulacete .... 

.. 8 

2*5 

i 

2*4 

Gentianaceae . 

2 

1*7 

10 

3*5 

Scropkulariaceae ... 

.. 3 

2*5 

8 

2*8 

Labiate . 

4 

3*8 

10 

3*5 

Polygonaceae . 

2 

1*7 

9 

3*1 

Cvperaceae . 

.. 8 

2*5 

9 

3*1 

Grammes© . 

.. 14 

11*7 

30 

10*6 

Totals : 15 

88 


234 
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These totals are equal to about 70 per cent, of the genera, 
and 82*7 per cent, of the species of the whole flora. Similar 
proportions are found in the richest floras, and they therefore 
call for no special remarks. There.is no great development 
in Tibet of any order of restricted distribution or of any 
order of peculiar structure or habit. The number and per¬ 
centages of the Composite call for some remark. Some years 
ago the late C. J. Maxim owicz drew up a table showing the 
predominating natural orders in seven floral regions, ranging 
from the Caspian through Central Asia, North China, and 
Mandshuriato Japan, and in each of these regions the Composite 
considerably exceed any other natural order; in most instances 
by a third, varying from 15*4 per cent, in the Aralo-Caspian 
region to 7*7 per cent, in Japan. The decline was almost uniform 
from West to East. In Tibet nearly 11 per cent, of the genera 
and 18*7 per cent, of the species belong to this natural order; 
and it may be added that the preponderance of Composite 
among the high-level plants obtains almost throughout the world. 
Whether this is altogether due to the special means for dis¬ 
persion possessed by members of this order would require 
much investigation to prove, but it may he put forward as 
probable. 

The total absence of certain orders and the poverty of others 
oiler, indeed, points of greater interest. One of the most sur¬ 
prising facts is the extreme rarity of bulbous plants in a country 
where the conditions seem so favourable to the existence and 
propagation of this class, and this more especially, because 
bulbous plants abound in the dry regions of the surrounding 
countries, though at lower levels. Possibly more may depend 
on elevation, and the concomitant temperatures of the soil, 
than is obvious. But the fact remains that petaliferous mono¬ 
cotyledons are exceedingly rare; and not a single species 
of the Orehidacese occurs in the Tibetan collections dealt with 
in this paper, but Przewalski collected Orchis salinet, a near 
ally of the widely diffused 0 . latifolia , in the Koko Nor 
region. Considering the extent of saline country, a more 
numerous representation of the Chenopodiacese might have been 
expected. 
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Genera . 

Out of the 119 genera less tliaa a dozen are peculiar to the 
region; that is, to Tibet and the immediately contiguous countries, 
and it is exceedingly doubtful whether any genus is endemic 
in, or confined to, Tibet. The few more or less local genera 
are :— 

Diloplda (Crucifer®), a diminutive monotype ranging from 
Ladak in the south-west across Tibet to Kansuh in the north¬ 
east. 

Thglacospermim (Caryophyllaeese), a monotype widely spread 
in the Himalayas, Turkestan, Tibet, and Mongolia. A moss-like 
plant forming excessively dense cushions. 

Stracheya (Leguminosse), an almost stemless monotypic herb 
having prickly pods, limited to the Himalayas and the extreme 
west of Tibet. 

Attar diet (Composite), a genus of about half-a-dozen dwarf 
herbaceous species inhabiting the Himalayas, Tibet, and Chinese 
Turkestan. 

Oremanthodmm (Composite), better treated as a section of 
Senecio, which consists of eight or ten almost stemless herbaceous 
species inhabiting the Himalayas and Tibet. 

Oyananthm (Campanulaeese), a genus of about eight tufted 
herbaceous species inhabiting the Himalayas, Tibet, and Western 
China. 

Microula (Boraginaceae), a genus of two or three dwarf her¬ 
baceous species inhabiting the Himalayas, Tibet, Kansuh, and 
Western China. 

Oreosolen (Scrophulariacese), two stemless herbaceous species, 
one in the Himalayas and the other in Tibet. 

Qooringia , Williams, is a genus founded on Arenaria Little - 
dalei, Hemal., which, if accepted, would constitute, so far as our 
present knowledge goes, an endemic genus; but we prefer retain¬ 
ing it in Aremria , at least until this group has been more 
thoroughly investigated. 

In contrast to this poverty of local genera is the numerically 
large representation of families and widely dispersed genera, as 
the following list shows ;— 
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Species. 

Saussurea . 15 

Sethvm . 9 

Species. 
Brought up .. 96 

Nepefa . 0 

Carex ... 6 

Artemisia . 9 

Gentiana . 9 

Ranunculus . 8 

Astragalus .. 8 

Polygonum . 8 

O.rytropis . 6 

Poa .. 5 

Stipa . 5 

Delphinium . 4 

Corgdalis . 4 

Draba . 4 

Parry a . 4 

Potentilla .. 6 

Saxtfraqa . 6 

Aster .. 6 

Arenaria . 4 

Taraxacum . 4 

Elymm . 4 

Pedicularis . 6 

Festucu .. 4 

96 

Total .... 150 


These figures show that twenty-four (or 20T per cent, of the 
total) genera furnish 150 (or 50*3 per cent, of the total) species. 
Against this there are sixty-eight genera each represented by 
only one species. In other words, 57*1 per cent, of the genera 
yield only 24 per cent- of the species. It will be seen that 
the percentages in these two comparisons are almost exactly 
reversed. 


Species. 

The nltimate elements or components of the flora, so far as we 
subdivide, are species of unequal value, it should be remembered, 
both as to distinctness from other species and individual repre¬ 
sentation in the vegetation. Two hundred and eighty-three 
species is indeed a small number in so large an area; and the 
question naturally arises, why is it so restricted ? But before 
attempting an answer to this question we will give some of the 
more striking particulars concerning these 283 species * It has 
been shown that there is not a genus of flowering plants that is 
strictly endemic, or peculiar to Tibet; and very few indeed are 
endemic in a wider area embracing the contiguous countries 

* It should be mentioned here that slight discrepancies may possibly exist in 
the figures given in various parts of this paper in consequence of some of 
the latest corrections not having been made all through ; but there are very 
few, if any, and they can affect no question of importance. 
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which might, from their physical conditions, be considered as 
forming a part of the same botanical region. But, what is more 
surprising, the number of species restricted to Tibet is also very 
small. Taking our arbitrary boundaries, only thirty-four species 
out of 283 have hitherto, so far as we are aware, not been found 


outside of Tibet. They are :— 

Banunculus involucratus. 

„ similis. 

Anemone imbneata. 

Corydalis Bower!. 

Erysimum. Ohamsephyton. 
Eutrema Przewalslrii. 

Parrya prolifera. 

Arenaria Littledaiei. 
Astragalus Arnoldi. 

,, Malcolmii. 

Saxifraga parva. 

Sedum rotundatum. 
Peiicedanum Malcolmii. 
Artemisia Wellbvi. 

Aster Boweri. 

Cremanthodium Deasyi. 

,, Fletcheri. 


Cremanthodium goringeiisis. 
Crepis sorocephala. 

Lactnca Deasyi. 

Saussurea Aster. 

„ pumila. 

Wellbyi. 

Androsace tapete. 

G entiana Bockhillii. 
Oreosolen imgniculatiis, 
Nepeta decolorans. 
Polygonum Deasyi, 

,, • tibuticum. 

Iris Thoroldii. 

Kobresia Sargentiana. 
Agropy ron Thoroldi an urn. 
Diplachne Thoroldi. 

Festuca Deasyi. 


This gives about 12 per cent, of endemic species, which is 
very low compared with most countries and especially Asiatic, 
though high as compared with the British Islands, for example. 
Moreover, we are convinced that further researches will result 
in a reduction rather than an augmentation of this number or 
proportion. 

Considering, for our present purpose, Tibet as the centre, the 


extensions of the 

remaining 249 species are : — 


1. Himalayan 

Kegiou .. 217 

species, or about 76'6 

per cent 

2. Mongolian 

•• 107 

n ii 3S 

n 

3. Chinese 

■ ■ 79 

„ „ 27-8 

j? 

A Siberian 

„ .. 99 

„ „ 35 

5? 

5. Persian 

„ .. 67 

„ ,, 23-3 

?•) 

6. Medi terra near 

i „ .. 50 

17'3 

?* 

7. Arctic 

. . 47 

„ „ 16-2 

? 5 

S. Other regions 

.. 57 

20 

51 
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It is dear from this summary that the bulk of the Tibetan 
plants hare a wide range. This is more strongly emphasized by 
the fact that fifty-three species, or 18*7 per cent., occur in live 
or more of the regions tabulated. Forty-seven species extend 
to the Arctic regions, and of these twenty-nine occur in Arctic 
Europe, Asia, and America. Against this very few are common 
to Tibet and the European Alps. 

The most noteworthy point in connection with the distribution 
of the species is the great preponderance of the Himalayan 
element, or rather of plants common to Tibet and the Himalayas, 
amounting to 217 species, or 70*6 per cent, of the whole. Out 
of these 217 species 119 are not recorded from Sikkim-Himalaya. 
Seventy-three species, or 25*8 per cent., are apparently restricted 
to Tibet and the Himalayas; but the almost unexplored 
mountains of Western China may yield some of these species. 
A glance down the table is sufficient to enable us to realize how 
very few species are restricted to Tibet and any one other of the 
surrounding countries, as Mongolia or China, for example. 
Indeed our table allows only eight. 

Among plants of extraordinary distribution Nitrcma Schoberi 
is specially interesting. It is only reported from the Koko 
Nor district; but it is abundant in Mongolia, Siberia, Tur¬ 
kestan, Afghanistan, and Persia, and extends westward to 
Southern Bussia and Egypt. It is also found in Upper 
Guinea and Australia, being widely dispersed in the latter 
country, where it occurs in all the colonies, usually inhabiting 
more or less saline districts. The fruit is a berry varying in 
colour from yellow through various shades of red and purple 
to black. It is greedily eaten by birds and various animals, even 
by the Tibetan bear, according to Maximowicz, who ascribes its 
presence in Australia to migratory birds. 

Baussurea alpina , Polygonum Historic!, and Salioc Lapponum, 
three very generally diffused plants in North temperate and arctic 
regions, are not recorded from the Himalayas. Myriophyllum 
verticillatim is not known to occur within the Arctic zone, 
though both M. spieatum and M. alterniflorum reach Arctic 
Europe and America. 

The plants common to the Alps of Europe and Tibet are:— 
Clematis alpina , Thalictrum alp hum, Praia alpina, D, Jl ad- 
nit zen sis, Oxy tropin lapponica, Potent ilia fruticosa, P. mvltifida , 
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j P. aivea , Sedum Rliodiola , Sax if rag a Hirculus , Leoniopodium 
ftlpinim , Sams urea alpina , Taraxacum officinale, T, pa-lustre, 
Androsace Cham&jasme , A. villas a, Gentian a ten ell a, Pedicular is 
(Ederi, Polygonum dviparum , jSW/# lapponum ., Career incnrva, 
Crigida, G. ustulata , Scirpus Gar ids, Arena mb&picata , Festuea 
mlesiaca , alpina , P. nem oralis, P. pratensis. Altogether 
twenty-nine species, and rather less than ten per cent. Adding 
the following eleven subalpine species —Ranunculus aquatilis, 
Stella,ria gr amine a, Potent ilia Anserine, Jlippuris vulgaris , 
Myriophyllim verticillatum, Polygonum Ristorta , Potamogeton 
peet hiatus, Trigloehin padustre , A is distans , Reschampsia 
etespitosa, and Phragmites communis— brings it up to nearly 
fourteen per cent. But it will be seen at once that they are all 
plants of wide distribution, so there can he no question about 
special affinities or connections between the two floras. 

The plants common to the Arctic regions and Tibet are 
forty-seven in number, and of these forty-one are of very wide 
distribution, and thirty-four of them are included in the above 
list as extending to the Alps. The species not common to the 
Alps and the Arctic regions are:— Clematis alpina , Myriophjllim 
verticillatum, Leontopodium alpinum, Androsace villosa , Scirpus 
Garicis, and Festuea valesiaca . Curiously enough, each of these 
plants is peculiar in its distribution, as may be seen by consulting 
the table showing the general distribution of the Tibetan plants. 
Glematis alpina extends eastward to China, but misses the 
Himalayas. Leontopodium alpinum has the same eastward 
distribution and also occurs in the Himalayas; and the genus 
Leontopodium has its greatest concentration in China, where 
there are several very distinct and elegant species. But we 
need not pursue this investigation any further, because these 
are clearly just vicissitudes of distribution. 

The material for comparisons offered by our table is by no 
means exhausted; hut all comparisons lead to such very obvious 
conclusions, that we do not propose extending them beyond 
a short list of species not found in the Himalayas. 
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List of Tibetan Plants not known to occur in the 
Himalayan Region* 



f 1 

1 Mongolia. 

China. 

Siberia. 1 

Persia. | 

Clematis? alpina. 

. J 

1 

1 


.Delphinium grandiflorum. . 

,. 1 

1 

1 


,, Pvlzowii . .. 

• •! i j 

1 



Ranunculus trieuspis 

4 i 




Meeonopsis integrifolia ... 

..! .. | 

1 



Brava sinensis . 


1 



Lepidium cordatum . 



1 


Nit ram Sehoberi .. 

i 

1 

1 

1 

Saxiframi tangutiea . 

..! i 




Seclum algidum. 

i 


1 

1 

Przewalskii . 

l 




Saussurea, alpina. 



1 

1 

** pvgmasa. 

i 


1 


.. Thoroldii. 

l 

1 


: 

Taraxacum lanceolatum . 



1 


Stance a urea... 

• * i 1 


1 


Androsace Tapete. 


1 



' Ctentiana falcata. 

. . 1 


1 


Lagotis brack ystacliya ... 

‘/.I 1 

1 



Kalidiuni aracile . 

1 




Polygonum Bistorta. 

J i 

1 

1 


Salix Lappomim. 


• » 

1 


Carex sabulosa . 

! *' i 




i Elvmus pmceus. 

1 


1 

1 

1 lanugiiiosiis . 

* . .; 


1 


! Littledalea tibetica . 

i ___ 

...1 

1 



j Totals .. 26 

! ii 

i 

11 

14 

4 

1 


Against these twenty-six species, there are seventy-three 
restricted to Tibet and the Himalayas; and, as already men¬ 
tioned, 217, or about 76*6 per cent, of the total Tibetan species, 
also occur in the Himalayas. 

Conclusions. 

2so elaborate arguments are required to prove that the Tibetan 
is a derived Flora; that is to say derived since the Tertiary 
period; and its composition is so largely Himalayan that there 
can be little doubt as to its origin. It may be well to repeat 
that 44 Himalaya,” as here understood, includes the mountains to 
the west of the Himalaya Proper, and northward to, and including, 
the Karakorum. In fact it is from what we have termed 
Western Himalaya that the greater migration seems to have 
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proceeded. Whether the local conditions generally, both past 
and present, favour this view, we will not attempt to prove, hut 
the prevalence of westerly winds is one factor which might 
he expected to operate actively in bringing about the present 
condition of things. Whether the precarious vegetation of 
Tibet is on the whole increasing, is a question for the traveller 
rather than for the closet botanist, but there is no doubt that if 
there is an increase in one place there is temporary or permanent 
destruction in other places, due to the shifting sands. 
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Oh a Method of Investigating the Gravitational Sensitiveness of 
the Boot-tip * * * § . By Francis Darwin, M.B., F.R.S., F.L.S. 

[Read 6th February, 1002.] 

The theory put forth in the £ Power of Movement in Plants,’ 
that the tip of the root is the part of that member which is 
sensitive to gravitation, has gone through some vicissitudes which 
it is needless to recapitulate. It is sufficient to refer to the 
most recent development of the subject. Since the appearance 
of Pfeifer’s + and Czapek’s i papers, physiologists have, broadly 
speaking, agreed that the long-desired proof has been supplied. 
But no confirmatory experiments were published, while, on the 
other hand, the work of Wachtel § gave a direct contradiction to 
€zapek’s paper. Last year we had Czapek’s able reply ||, which 
shows that 'Waehtel’s contradictory results depend on a diff erence 
in the manner of making the bent tubes used in the experiments. 
In this position of the question a confirmation by another 
method is desirable ; and this is what I have tried to give in the 
following paper, which is an application to roots of the method 
successfully employed with Setaria and Sorghum, <fec. % 

A seedling of one of these grains, e. g. Sorghum , when prepared 
for use by the removal of the root, consists of the grain and 
the straight hypocotyl surmounted by the cotyledon, shaped like 
a spear-head. If such a seedling is supported by means of the 
grain (S in fig. 1) in a horizontal position, the hypocotyl bends 
upwards until the cotyledon C is vertical, and the further 
growth is in the vertical direction. But if the cotyledon is 
supported as in figs. 2 and 3, the jpart of the plant which is 
sensitive to the gravitational stimulus remains horizontal, and 
therefore continues to perceive the stimulus, and the curvature 
of [the hypocotyl therefore continues. In this way coils and 
spirals in the hypocotyl are formed even more complex than 
those shown in figs. 2 and 3. 

* A brief note on this subject was published in Proc. Cambridge Phil Soc 
1901. 

t Pfeffer, Annals of Botany, 1894. 

X Czapek, Pringsheim’s Jahrbiicher, 1895, 1898. 

§ Wachtel, Bot. Zeitung, 1899. 
j| Czapek, Pringsheim’s Jahrbiicher, 190Q. 

®[ Francis Darwin, Annals of Botany, 1899. 
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To -apply this method to [roots is not easy, since the tip is 
slimy and slippery, and in leguminous plants, which are especially 


Fig. 1* 



Sorghum-seedling supported by its grain, S: the vertical cotyledon, 0, 
shows the result of geolropism. 

Figs. 2 & 3t> 




Sore/hum-seedlings supported by the cotyledon C ; the bypoeotyl bearing 
the grain S at its base shows geotropic curvature. 

adapted to geotropic experiments, the weight of the cotyledon is 
considerable 

* With \LaAhyrw artkulatm , in which the seeds had been lightened by 
-cutting off a part, I managed to fix the tip of the root in horizontal glass tubes, 
but no definite results were obtained. 
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Various attempts were made to support tbe weight of the 
cotyledons., and some success was obtained with a vertical wheel 
by means of which the counter-weighted cotyledon could rotate, 
the tip of the root being fixed at a point opposite the centre of 
rotation. But the apparatus finally adopted was one suggested 
by my brother, Mr. H. Darwin, and made for me by tbe Cam¬ 
bridge Scientific Instrument Co. 

A wooden lever 53 cm. in length (L in fig. 4) turns on a 
knife-edge K, fixed about 7 cm. from one end ; the metal bearing 
M, on which K turns in the vertical plane, is able to rotate in 
the horizontal plane by means of a supporting-rod fitting into 
the vertical tube T* 

Fig. 4. 



A the lever; P, the knife-edge; M, its bearing; T, bearing for vertical rod 
(not shown); W, the counter-weight; P, tbe pin supporting B, the bean * 
C, a second counter-weight. 


The cotyledons of the bean B are fixed to the lever by a pin P 
on which B can rotate in a vertical plane, and the weight of the- 
bean is counterbalanced by tbe lead block W, tbe balance being 
finally adjusted by the counter-weight C, a ring of lead wire 
which slides on the lever L. By this arrangement the cotyledons 
can move freely in any direction on the surface of the sphere of 
radius PK (46 cm.)* Pig* 5 gives a view from the point P in 
fig. 4* 

Fig. 5, 



T, the tube in which the tip of K, the radicle, is fixed ; L, tbe lever. 

The square L is the lever seen in section, and the detain the 
middle is the head of the pin P; L would, as a fact, he invisible, 
being hidden by the bean B. 
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The radicle, E, of the beam is horizontal, and about 2-8 mm. 
of its tip is placed in a cavity in T, which may be conveniently 
■described as the t£ tube.” When the root begins to curve geo- 
tropically, it is clear that the cotyledons roust move, since the 
tip is fixed. It will take on the form shown in fig. 6; the 

iKg. 6. 

T 



A bean-seedling which bas curved geotropieally: the arrow gives the 
direction in which the cotyledons will continue to move. 

amount of rotation being recorded by a pin stuck into the coty¬ 
ledons (not shown in fig. 6), which served as an index of angular 
movement, also as a counter-weight to balance the seed on the 
pin P. If the tip is the percipient of the stimulus, it is clear 
that the cotyledons will continue to describe a circle in the 
direction shown by the arrow. As a fact, there proved to be a 
strong tendency for the root to continue curving past the vertical 
in a way which points to the tip being the percipient organ for 
gravitation. Before giving the details of these experiments, 
I must give further description of the difficulties of the method. 

The first necessity in the conduct of the experiment is to keep 
the root from withering. Bean-roots will geotrope fairly well in 
a closed space in which the air is kept damp, but it is not easy 
to place an apparatus of the size here employed in damp air; and 
I adopted instead the plan of keeping the root and cotyledons 
damp by drops of water falling on them. This has the great 
disadvantage of making the geotropic curvature a very slow 
process, as will be seen in the details of some of the experiments. 

Another difficulty was to find the right material for the tube 
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in which the tip of the root rests. Glass tubes were at first 
used, but afterwards straws were employed closed at one end 
bv wooden plugs or by cotton-wool; quills were also found 
serviceable. 

Tubes were also successfully made from tbe nectaries of 
Troptsohm and from the corolla-tubes of various flowers and 
the hollow scape of Taraxacum ; and these have the advantage 
of not being hard like glass, quills, or straw, and thus not likely 
to injure the root-tip. But the greatest difficulty was to prevent 
the tip of the root slipping out of the tube. This frequently 
occurred, and spoilt a large majority of the experiments made 
with beans. 

In some experiments I placed a piece of fine gauze in such a 
way that it hung over the closed end of the tube, and also wrapped 
round about a centimetre of the root. The gauze was kept wet 
by the dripping water, and, without interfering with the growth 
of the root, it tended by its close contact with tbe root to keep 
the tip in place. At the close of my work I hit upon another 
plan wffiich is perfectly successful in keeping the root in place. 
A very fine brass wire is coiled into a spiral spring and slipped 
over the tube, which is thus continued by a tubular spring. The 
root is placed in the tube, and the spring, very slightly extended, 
is fixed by a thread and a pin to tbe cotyledon. The root cannot 
slip out of tbe tube; and since the force needed to produce a 
lateral bend is very slight, there is no obvious reason why 
curvature should not occur. As the root grows in length, the 
spring is of course elongated and must be occasionally re¬ 
adjusted. I have not made many experiments with this method, 
but 1 have seen enough to convince me that it is the most 
hopeful for future work. 


Results with Beans (Vida Paha). 

Porty-four experiments were made in tbe manner here 
described, and out of these only fourteen showed any result 
worth consideration. Of these, six showed striking curvature of 
the root past the vertical. In the other eight the curvature was 
continued beyond the vertical, but not to any considerable 
extent. 

Among the failures are a few cases in which the root hardly 
bent geotropieally at all, whether from too low a temperature or 
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from too copious water-supply it is impossible to say. But the 
great majority failed because the root slipped out of the tube: 
they cannot therefore be fairly held to invalidate the general 
principle, but rather to show the difficulties of the method. 

Kgs. 7 and 8 are reproduced from drawings, kindly made for 
me by Miss 3). K M. Pertz, of the results of the experiments of 
March 30 and May 24, 1900. 


Fig. 7. 



Curvature of a bean- 
root produced in two 
days (March 30,1900). 


Fig. 8. 



Curvature of a bean-root produced in three days 
(May 24, 1900). The tube in which the root 
is fixed was somewhat oblique. 


The following notes refer to fig. 7 :— 

March 27, 1900,10 p.m. — Vicia Faba fitted in a horizontal straw- 
tube, a piece of wet gauze hanging over the tube and the 
apical part of root and tending to keep the root in place* 




Curvature. 

March 28, 

6.30 a.m. 

60° 

V) 

12.47 p.m. 

87 


10 P.M. 

120 

March 29, 

8.35 a.m. 

200 

n 

10.23 a.m. 

230 

March 80, 

8.20 a.m. 



i. e ., the root had geotroped 
through 60°, 

L e., nearly vertical. 

(30° beyond vertical.) 

i. e., the base of root is 50°* 
above the horizon. 

Growth stopped, root becom¬ 
ing unhealthy. 
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„ Experiments with JPeas. 

My assistant Mr. Elborn made a series of observations on peas 
with the root-lever, of which the results were in one respect 
more satisfactory than my own experiments on beans. 

The tips were fixed in small quills filled with gypsum at the 
beginning of each experiment. A very thin and flexible silver 
wire was wound spirally round root* and tube; it was not fixed 
at either end, but merely tended by friction to keep the root in 
place. The water-supply was led by a thread so that the dis¬ 
turbance of water actually falling on to the root was avoided. 

In something like half the experiments a distinct result was 
obtained # —that is to say, the cotyledonary end of the seedlings 
curved downwards and theu beyond the vertical. In a con¬ 
siderable number of experiments the root curved through 180°, 
i, e., 90° beyond the downward position. But it never reached 
such a degree of curvature as is shown in figs. 7 and 8. 

Conclusions . 

The evidence (in spite of the numerous failures in the case of 
the bean) seems to point clearly to the conclusion that there is a 
strong tendency, in the root of the bean and pea, to continue 
curving when the tip is fixed horizontally and the other end of 
the seedling is free to move. 

The conclusion to be drawn from this result is not so simple 
as at first appears. It is certain that the results are explicable 
on the assumption that the tip is the only part of the root 
which is sensitive to gravitation. But is this the only possible 
explanation ? 

It seems possible that just as apogeotronic organs curve until 
their free ends are far beyond the vertical, so roots supported by 
their apices might, by the geotropism of the region close to the 
tube (A, fig. 9), assume the appearance shown in fig. 9, B, in which 
the base of the root between C and the cotyledons is beyond the 
vertical. In apogeotropic stems this over-shooting of the vertical 
is corrected by a new gravitational stimulus arising in the oblique 
part. But in roots in which the region of curvature is short it 
is conceivable that the region C may have ceased to grow, and 
therefore that the curvature may not be reversible: in other words, 

* In 7 out of 18 experiments the curvature was through 180°, in 3 it was 
between 135° and 180°. 
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that the root could not regain the vertical position A. If this 
were so we should have a series of permanent irreversible curves 


Fig. 9. 



Fig. 10. 



A bean-root, after curving geotropically, has been fixed in a vertical tube, 

occurring, which would lead to just such a continued movement 
past the vertical of the cotyledons as has been described. 
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I have found it impossible to make sure whether this supposed 
curvature could actually occur, but from experiments on the 
power of reversal in the curved region of bean-roots, I believe it 
could not. 

It is, however, possible to test the matter in another way,, 
namely, to ascertain whether the part of the root which curves 
has any direct independent geotropic sensitiveness—that is, any 
sensitiveness independent of the stimulus transmitted from the 
tip. 

A seedling is placed horizontally in damp sawdust until the 
root has curved geotropically: the seed is then fixed to the 
lever with the tip of the root in a vertical tube (fig. 10). If the 
region C is directly and independently sensitive to gravitation, it 
ought to continue to curve so that the cotyledons would descend. 
But this is not what happens. In my experiments, only one 
root showed increased curvature, seven showed distinct diminu¬ 
tion, and two slight or doubtful diminution. The balance of 
evidence is thus clearly against the existence of independent 
sensitiveness in the motile part of the root. This of course agrees 
entirely with Pfeffer’s and Czapek’s results; and if this is granted* 
the only conceivable explanation of the continued curvature of 
the root in a horizontal tube is that the tip is the percipient 
region. It has been already pointed out that this explanation 
is consistent with the observed facts. 

The experiments illustrated by fig*. 10 are of value also in 
another way. In these experiments I found that though there 
is a tendency to the diminution of the existing curve, yet that 
the increment to the root due to new growth remains vertical. 
This disposes of the possible objection that the continuous 
curvature, occurring when the tip of the root is fixed in a hori¬ 
zontal tube, is due to contact-irritation, and is only a form of 
the curvature produced by injuring one side of a root-tip If 
this were the cause of the curvature, it should occur whether the 
tube is horizontal or vertical; and since this is not the case, we 
are supported in referring the continuous curvature to the 
continued stimulation of the tip. 


* Darwin, ‘ Power of Movement in Plant'.’ 
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Electric Response in Ordinary Plants under Mechanical 
Stimulus. By Prof. Ja&adis Ohunder Bose, M.A., B.Se. 
(Communicated by the President.) 

[Read 20th March, 1902.] 

Contents. 

Introduction.—Conditions for obtaining Electric Response.—Negative 
variation.—Experimental arrangements.—Response Recorder.—Means of 
graduating the intensity of Stimulus.—Block method.—Plant-response, a 
physiological response.—Responses to single stimuli.—Uniform responses.—* 
Staircase effect.—Eatigue.—Increased effect with increasing stimulus.— 
Superposition of stimuli.— Diphasic Variation.—Abnormal Response.— 
Influence of temperature on Plant-response.—Determination of Death- 
point.—Effects of Anaesthetics and Poisons.—Conclusion. 

Introduction. 

The effect of stimulus on living substance is usually detected 
by two different methods. In the case of motile organs, stimulus 
causes a change of form. Mechanical response may thus be 
obtained in a contractile tissue such as muscle. But in others— 
nerve for example—stimulus causes no visible change; the 
excitation of the tissue may, however, be detected by certain 
electromotive changes. The advantage of the electric mode of 
detecting response is its universal applicability. In cases where 
mechanical response is available, as in muscle, it is found that 
simultaneous mechanical and electrical records are practically 
identical. 

The intensity of electrical response is found to depend on the 
physiological activity of the tissue. When this activity is 
diminished by anaesthetics, the intensity of electrical response 
is also correspondingly diminished. When the tissue is killed, 
the electrical response disappears altogether. 

Electric response has been found by Burdon Sanderson, Munch, 
and others to occur in sensitive plants. We have seen that in 
animal tissues this mode of response was not confined to con¬ 
tractile tissues, hut present in others which exhibit no mechanical 
movement. It would therefore be interesting to find out 
whether the responsive electric variation was confined merely to 
organs of plants which exhibit such remarkable mechanical 
movements, or whether such effects are not also exhibited by every 
plant and by all its different organs. 
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In connection with this, Kunkel made the very interesting 
observation that an electrical ‘disturbance was produced in stems 
by injury or by flexion, the point in the neighbourhood of injury 
becoming negative. 

Mj own attempt has been directed not towards the obtaining 
of mere qualitative response, but rather to the determination 
if throughout the whole range o£ response phenomena a 
parallelism between animal and vegetable could not he detected. 
That is to say, I desired to know, with regard to plants, what 
was the relation between the intensity of stimulus and the 
corresponding response, what were the effects of superposition 
of stimuli; whether fatigue was present, and in what manner it 
affected the response; what were the effects of extremes of 
temperature on the response ; whether chemical reagents could 
exercise any influence on the plant-response, as anesthetics 
and poisonous drugs have been found to do with nerve and 
muscle. 

Finally: if it could he proved that the electric response 
served as a faithful index of the physiological activity of plants, 
it would then he possible successfully to attack problems the 
solution of which at present offers many experimental difficulties. 

But before obtaining satisfactory and conclusive results 
regarding plant-response, many difficulties bad to be surmounted. 
It is obvious that if we wish to find out the influence of various 
external agencies on the modification of response, we must first 
of all succeed in devising experimental arrangements by which 
uniform responses may be obtained and recorded with unfailing 
certainty. I shall presently describe how this has been 
accomplished. 

Conditions for obtaining JElectrie Response, 

If we take a piece of uninjured living tissue, and two contacts 
he made on its surface by means of non-polarizable electrodes at 
A and B, connection being made with a galvanometer, no 
current will be observed, as both A and B are in the same 
physico-chemical condition: the two points, that is to say, are 
iso-electric. If now the tissue be excited by stimulus, similar 
disturbances will be evoked at both A and B* If, further, these 
disturbances, reaching A and B almost simultaneously, cause 
any electrical change, then, similar changes taking place at both 
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points, and there being thus no relative difference between the 
two, the galvanometer will still indicate no current. This null 
effect is due to the balancing action of B as against A. 

If the electrical effect at A is represented by E , that at B 

A 

by E , then the resultant electromotive’ force round the 
J5 

circuit E-r, = E — E_. ; when E.’ = E_, E o = 0. If we wish 
, it A Jd A x> it 

to obtain any resultant effect in the galvanometer, we may 

employ two different means:—(1) We may so arrange matters 

that the disturbing stimulus reaches one point, say A, and not B. 

This may be accomplished by interposing a block between A and 

B. (2) Or even when the disturbance reaches both A and B, 

the balance might be destroyed by rendering A and B unequally 

responsive. This may be accomplished by physico-chemical 

means, Bor example, one point, say B, may be rendered more or 

less permanently irresponsive by injuring it by a cut, a burn, 

or the action of strong chemical reagents. In that case, stimulus 

will cause greater electrical disturbance at the more responsive 

point A, and this will be shown by the galvanometer as the 

resultant current of response. I may mention here in passing, 

that, in addition to the above method of relative depression, it 

is possible to obtain a resultant response by a relative exaltation 

of the sensitiveness of B. 

Method of Injury, or Negative Variation . 

In obtaining electric response in animal tissues* one of the 
two contacts, say B, is injured. This gives rise to a <£ current 
of injury ” which usually Sows in the tissue from the injured 
B to uninjured A (fig. 1). On stimulating the tissue, there is 


Fig. 1, 



Method of negative variation. 

produced, in muscle and in nerve, a diminution of current 
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of injury. This may be expressed in another way by saying 
that stimulus gives rise to an “ action current,” the direction of 
which is from the more responsive or excitable A to the less 
responsive B *. 

An experiment with plants will presently be described which 
will exhibit the responsive negative variation. 

For exhibiting electric response, it is preferable to use a 
31011 -electrical form of stimulus, for there is then a certainty that 
the observed electric variation is solely clue to the action of 
stimulus, and not, as might be the case with the electric mode 
of stimulation, to mere escape of stimulating current through 
the tissue. For this reason the mechanical form of stimulation 
is the most suitable. 

I find that all parts of the living plant give electric response 
to a greater or less extent. In favourable cases, we may have 
an electromotive variation as high as *1 volt. It must, however, 
be remembered that the response, being a function of physiological 
activity of the plant, is liable to undergo changes in different 
seasons of the year. Each plant has its particular season of 
maximum sensitiveness. The leaf-stalk of horse-chestnut, for 
example, exhibits fairly strong response in spring and summer, 
but on the approach of autumn the responsive power undergoes 
a marked diminution. I give here a list of specimens which 
will be found to exhibit fairly strong response. 

Boot. —Carrot (Daucus Carota ), radish (, Raphanus 

satlms). 

Stem .—Geranium ( Pelargonium ), vine ( Vitis v inif era). 

Leaf-stalk. — HoY&e-ches>imit(jFsculusB.ippocastanmn),t\xviiip 
(Brassica Fapus) , cauliflower (. Brassica oleracea ), 

celery (Apium graveolens), Eucharis lily. 

Flower-stalk. —Arum lily. 

Fruit.-— Egg-plant {Solatium Melongena). 

* It must be remembered that “negative variation 5 ’ presupposes an 
antecedent current of injury in reference to which the “ action current 55 is 
negative. It will be shown that a responsive current may be obtained without 
any antecedent injury; negative variation has then no meaning. Again, the 
injury current—the current of reference—sometimes has its sign reversed. 
There is thus a likelihood of confusion arising from the reversal of direction 
of current of injury. Current of injury in plants due to cross sectional cuts 
often undergoes reversal. No confusion can, however, arise if the current of 
response is indicated as from the more excitable to the less excitable. 
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Negative Variation in Plants. 

Taking the leaf-stalk of turnip, we kill an area on its surface, say 
B, by a burn or application of a few drops of strong potasb, the 
area A being left uninjured (fig. 2 a). A current is now observed 


Fig. 2 h. 



to flow, in the stalk, from the injured B to the uninjured A, as 
is found to be the case in the animal tissue# The Potential- 
Difference depends on the condition of the plant and the season 
in which it may have been gathered. In the experiment here 
described its value was *12 volt. 

A sharp tap was now given to the stalk, and a sudden 
diminution, or negative variation, of current occurred, the 
resting potential-difference being decreased by *026 volt. The 
transitory E.M. variation gradually disappeared with the 
recovery of the tissue from the excitation caused by the stimulus. 
A second, and stronger, tap produced a second response, causing 
a greater diminution of PJD. by *047 volt (fig. 2 6)* The accom- 
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partying figure is a photographic record of another set of response- 
curves (fig. 3), which should be read from right to left. 

The first three responses are for a given intensity of stimulus, 
and the next six in response to stimulus nearly twice as strong. 
It will be noticed that fatigue is exhibited in these responses. 

Other experiments will be described which show conclusively 
that the response was not due to any accidental circumstance, 
but was a direct result of stimulation. But 1 shall first discuss 
the experimental arrangements and the method of obtaining these 
graphic records. 


Fig. 3. 



Photographic record of negative variation in plants. 
Fig. 4. 



Response Recorder. 

Experimental Arrangements. 

The galvanometer used is a sensitive dead-beat D’Arsonval* 
A current of 10~ 9 ampere gives a deflection of 1 mm. at a 
distance of 1 metre. 

Besponse 'Becorder .—In these response-curves the ordinate 
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represents the intensity of variation of current, and the abscissa 
the time. The curves are obtained (1) directly, by tracing the 
excursion of the galvanometer spot of light on a revolving drum. 
The drum, on which is wrapped the paper for receiving the 
record, is driven by clockwork (fig, 4). Different speeds of 
revolution can be given to it by adjustment of the clock-governor, 
or by changing the size of the driving-wheel. The galvanometer 
spot is thrown- down on the drum by an inclined mirror, A 
stylographic pen attached to a carrier rests on the writing 
surface. The carrier slides over a rod parallel to the. drum. 
On stimulation, the resulting excursion of the spot of light, is 
followed by moving the carrier which holds the pen; the rising 
portion of the response-curve is thus obtained. On the cessation 
of stimulus the excitatory effect will gradually disappear, and 
the galvanometer spot will then return more or less gradually 
to its original position, and that part of the curve which is 
traced during this process constitutes the recovery. As said 
before, the ordinate in these curves represents the E.M. variation, 
and abscissa the time. We can calibrate the value of the 
deflection by applying a known E.M.Eorce to the circuit from a 
compensator, and noting the deflection which results. The 
speed of the clock is previously adjusted so that the recording 
surface moves exactly through, say, one inch a minute. Of 
course this speed can be increased to suit the particular 
experiment, and in some it is as high as 6 inches a minute. 
In this simple manner very accurate records may be made. 
It has the additional advantage that it can at once be seen 
whether the specimen is suitable for the purpose of investigation. 
A large number of records might be taken by this means in a 
comparatively short time. 

Photographic Recorder .—Or the records may be made photo¬ 
graphically. A clockwork arrangement moves a photographic 
plate at a known uniform rate, and a curve is traced on the 
plate by the moving galvanometer spot of light. All the records 
that will be given are accurate reproductions of those obtained 
by one of those two methods. Photographic records are repro¬ 
duced in white against a black background. 

Means of Graduating the Intensity of Stimulus * 

One of the necessities in connection with quantitative measure¬ 
ments is to be certain (1) that the intensity of successive stimuli 

LINN. JQURN.—BOTANY, VOL. XXXV, Z 
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is constant, or (2) capable of gradual increase by known amounts, 
!No two taps given by the baud can be made exactly alike. 
1 have therefore devised the two following methods of stimu¬ 
lation, (1) by taps, (2) by vibration, both of which have been 
found to act satisfactorily. 

. Spring-Tapper. —This consists of an arrangement by which a 
tapping-head in connection with u spring is lifted by means of 
the spokes of a cog-wheel, and then allowed to fall and strike 
the plant (fig. 5). The height of the lift, and therefore the 
intensity of the stroke, can be measured by means of a graduated 
scale. 


Fig. 5. 



Spring-Tapper. 


Vibrational Stimulus* —I find that torsional vibration affords 
another very effective method of stimulation. The plant-stalk 
may be fixed at one end, the other end being held in a tube 
provided with clamping jaws (figs, 6 a and 20). A rapid 
torsional to-and-fro vibration may bow be imparted to the 
stalk by means of the handle H. The amplitude of vibration, 
wbieh determines the intensity of stimulus, can be accurately 
measured by means of a graduated circle. 

Intensity of Stimulus dependent on Amplitude of Vibration . 

I shall now describe an experiment which shows that torsional 
vibration is as effective as stimulation by taps or tbe blow 
delivered by a falling weight, and that the stimulating-intensity 
increases, length of stalk being constant, with the amplitude of 
vibration. I took a leaf-stalk of turnip and fixed it in the 
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torsional vibrator. I then took a record of the responses to 
two successive taps, the intensity of one being nearly double 
that of the other (response-curves a, 5). Having done this, I 
applied to the same stalk two successive torsional vibrations 
■of 45° and 67° respectively, and obtained the responses 


Fig. 6<z. 



c d . These successive responses to taps and torsions 
are given in fig. 6 and from them it will he seen that these 
two modes of stimulation may he used indifferently, with equal 

effect. * • , . ‘ • 

' J z2' 
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The torsional method, however, has the advantage over tapping 
that, while with the latter the stimulus is somewhat localized, with 
torsional vibration the tissue subjected to stimulus is uniformly 
stimulated throughout its length. Successive taps applied to 
the same point are again productive of injury to the plant. 

J Effectiveness of Stimulus dependent on Rapidity also . 

In order that successive stimuli may be equally effective,, 
another point has to be borne in mind. In all cases of 
stimulation of living tissue it is found that the effectiveness 
of a stimulus to arouse response depends on the rapidity of 
the onset of the disturbance. It is thus found that the stimulus 
of the <c break * 5 induction-shock on a muscle, for example, is 
more effective, by reason of its greater rapidity, than the 
“ make ” shock. So also with the torsional vibration of plants, 
I find response depending on the quickness with which the' 
vibration is effected. 

Thus if we wish to maintain stimulus constant, we must meet 
two conditions:—(1) The amplitude of vibration must he kept 
the same : this is done by meaas of the graduated circle. 
(2) The vibration period must be kept the same: with a little 
practice this requirement is easily fulfilled. 

The uniformity of stimulation which is thus attained solves 
the great difficulty of obtaining reliable quantitative values, by 
whose means alone can rigorous demonstrations of the phenomena 
we are studying become possible. 

Bloch Method . 

I shall now proceed to describe another and independent 
method devised by me for obtaining plant-response. It has the 
advantage of offering us a complementary means of verifying the 
results found by the method of negative variation. As it is also,, 
in itself, for reasons which will be shown later, a far more perfect 
mode of inquiry, it also enables us to investigate problems 
which it would otherwise have been difficult to attempt. 

We have seen that when the specimen of plant is excited 
throughout its whole length, the effect of A on the galvano¬ 
meter is balanced by that of B. But if we produce a block,, 
by clamping at C, between A and B, so that the disturbance 
made at A by tapping or torsion is prevented from reaching 
we shall then have A thrown into a relatively greater excitatory 
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•condition than B (fig. 7 a). It will now be found that a current 
of action flows in the stalk from A to B—that is to say, from the 
more excited to the less excited. When the B end is stimulated 
there will be a reverse current. The equal and opposite responses 
obtained by stimulating A and B are given in fig. 7 b„ 

We have in this method a great advantage over that of 


Fig. 7 a . 




Equal and opposite responses obtained by stimulating the ends A and B. 

negative variation, for we can always verify any set of results by 
making corroborative reversal experiments. 

By the method of injury again, one end is made initially 
abnormal, i. e* different from the condition which it maintains 
when intact. [Further, inevitable changes will proceed un- 
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equally at the injured and uninjured ends, and the conditions 
of the experiment may thus undergo unknown variations. But 
by the block method, which has just been described, there is no- 
injury, the plant is. normal throughout, and any physiological 
change (which in plants will be exceedingly small during' the* 
time of the experiment) will affect it as a whole. 

Plant-Response a Physiological or Vital Response* 

1 now proceed to a demonstration of the fact that whatever 
he the mechanism by which they are brought about, these 
plant-responses are physiological in their character. As the 
investigations described below will show, they furnish an 
accurate index of physiological activity of the plant. For it 
will be found that, other things being equal, whatever tends to 
exalt or depress this activity tends also to increase or diminish 
the electric response. 

1 shall describe here a few crucial experiments only, in proof 
of the physiological character of electric response. The test 
applied by physiologists, in order to discriminate as to the 
physiological nature of the response, consists in experiments 
as to whether it is diminished or abolished by anaesthetics, 
poisons, and exceedingly high temperatures, all of which are 
known to depress or destroy vitality. 

I shall therefore apply these same tests to plant-responses. 

Effect of Anaesthetics and Poisons. —I took 30 leaf-stalks 
of horse-chestnut, and divided them into 3 batches of 10 each. 
One batch was kept in water, to serve as control experiment, 
another in chloroform water, and the third in 5 % solution 
of mercuric chloride. 

Average response of stalks kept in water—23 divisions. 

„ „ „ chloroform—1 division. 

„ „ „ mercuric chloride—zero or 

very small. 

Similar results were obtained with leaf-stalks of plane-tree. 

I shall give later a continuous series of response-curves 
showing how, owing to progressive death from the action of 
poison, the responses undergo steady diminution till they are 
completely abolished. 

Effect of High Temperature .—A leaf-stalk is taken, and using 
the block method strong responses are obtained at both ends 
A and B. The stalk is now immersed for a short time in water 
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at 60° C. After this treatment the responses are completely 
abolished. As all the external conditions were the same in the 
first and second parts of the experiment, the only difference 
being that in one the stalk was alive, and in the- other killed, 
we hare here further and conclusive proof of the physiological 
character of electric response in plants. 

The same facts may be demonstrated in a still more striking 
manner by first obtaining two similar but opposite responses 
in a fresh stalk at A and B, and then killing one half, say B, by 
immersing that half in hot water. The stalk is replaced in the 
apparatus, and it is now found that whereas the A half gives 
strong response, the end B gives none. 

Responses to Single Stimuli . 

In animal tissues three types of responses are observed:— 

(1) Uniform responses, where succeeding stimuli of equal 
intensity give rise to equal responses. 

(2) Staircase effect, where stimuli of equal intensity give 
rise to succeeding increased responses. 

(3) Responses exhibiting fatigue, where equal stimuli give 
rise to diminishing responses. 

Uniform responses .—Uniform responses may be obtained with 
some plants when in good condition. For studying the effect of 
various agencies in modifying response, it is essential to find 
specimens where the responses are regular. I have often met 
with such uniform responses from selected specimens of carrot 
and radish. The record given below shows how absolutely 
regular are such responses (fig. 8). 


Fig. 8. 



Uniform responses (Radish). 


“ Staircase 15 effect — The following record (fig. 9) shows how 
in some cases increasing responses are obtained though the 
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stimulus is kept constant, it appears as it the molecular 
sluggishness of the tissue was in these cases gradually removed 
by stimulation and the increased response resulted from increased 
molecular mobility. 

Fatigue .—The E.M. variation caused by stimulus is the con¬ 
comitant of a disturbance of the molecules of the responsive 
tissue from their normal equilibrium. The curves of recovery 
exhibit the gradual restoration of molecular equilibrium. Let 
us examine the record of an experiment given below, where 
successive stimuli were at first applied at intervals of one minute. 

It will be seen from the four curves in the first part (fig. 10) 
that there is a complete recovery of the tissue one minute 
after the application of the stimulus. The molecular condition 


Fig. 9. 


“ Staircase” response. 


Fig. 10, 



Appearance of fatigue in plant under 
shortened period of vest. 



is exactly the same at the end of the recovery as at the 
beginning of stimulation; the second and succeeding response- 
curves therefore are exactly similar to the Arab,provided sufficient 
interval in each case has been allowed for complete recovery . 

The rhythm was now changed and stimuli of the same 
intensity as before applied at intervals of half a minute, instead 
of one. It will be noticed that these responses in the second part 
appear much feebler than those in the first set, in spit© of the 
equality of stimulus. An inspection of the figure will throw 
some light on the subject. It will be seen that when greater 
frequency was iutroduced, the tissue had not yet had time to effect 
complete recovery from previous strain;* the molecular swing 
towards equilibrium had not yet abated when the next stimulus 
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with its opposing impulse was received. There is thus a 
diminution of height in the resulting response. The original 
rhythm of one minute was now restored and the succeeding 
curves at once show increased response. 


Fig. 11. 



Fatigue in Celery. 
Fig. 12. 



Fatigue in Cauliflower-stalk. 

From what has just been said, it would appear that one of 
the main causes for diminution of response or fatigue is the 
residual strain. This is clearly shown in figs, 11 and 12. It 
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will be noticed that owing to imperfect molecular recovery 
during the time allowed, the succeeding heights of the responses 
have undergone a continuous diminution. 

Prom considerations given above, we see how a period of 
rest is effective in the removal of all traces of fatigue. 

Increased Response with increasing Stimulus . 

I will now proceed to show that the electric variation 
produced is not merely a qualitative phenomenon, but the 
increased intensity of stimulus always gives rise to a definitely 
increasing response. 

In order to obtain the simplest type of effects, not complicated 
hy secondary phenomena, one has to choose specimens which 
exhibit little fatigue. Having obtained such a specimen I took 
records of responses for increasing stimuli caused by increasing 
amplitudes of vibration. In the record given (fig. 18) the 


Fig. 13. 



Increasing responses to increasing vibrational stimuli ; the vertical line 
to the right represents *1 volt. 


amplitude of vibration was increased from 2 0, 5 to 12°*5 by steps 
of 2 0- S (cauliflower-stalk). It will be noticed the remarkably 
definite manner in which the response increases with the stimulus. 
The rise is at first rapid, but with high intensities of stimulus 
there is a tendency for the response to approach a limit, • 
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Table showing the increased Electromotive Variation produced 
by increasing stimulus. 


Amplitude of Vibration. 

E.M. Variation. 

2 ;,, 5 

*044 volt 

5~' 

•075 „ 

7°*5 

•090 „ 

10 

•100 „ 

12°*5 

•10G „ 

..._. 

_ . . _ _ 


From numerous other records obtained, I find that if a curve 
be drawn with the electric responses as ordinates .and the 
amplitudes of vibration as abscissae, the first part of such a curve 
is slightly convex to the abscissa, then it is straight and 
ascending, and in the last part concave. 

In some cases, as the intensity of stimulus is gradually 
increased from a low value, there would at first be apparently no 
response ; but when a critical value is reached a maximum 
response would suddenly occur, which would be but little 
exceeded when the stimulus was further increased. All these 
remind us of the various types of response in animal tissue. 

Effects of Superposit ion of Stimuli. 

Additive effect .—There is apparently little or no response 
when the stimulus is feeble. But even a sub minimal stimulus 
will, though singly ineffective, become effective by the summation 
of several. This is shown in fig. 14, where the first record a is the 
response to a feeble stimulus, and the second h is the response to 
the same stimulus repeated in quick succession, thirty times. 

Fusion of partial effects .—Similar additive effects are seen 
with stimulus of ordinary intensity. If the frequency of stimu¬ 
lation is sufficiently rapid, the individual effects will become 
fused. A maximum effect is thus produced depending on the 
frequency and intensity of individual stimuli. Further con¬ 
tinuation of stimulation adds nothing to the effect. If there 
is no fatigue, the top of the response-curve remains approxi¬ 
mately horizontal. But there would be a decline if the specimen 
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Fig. 14. 



.-x- --», 

Additive effect of singly ineffective stimuli in plant, 

exhibits fatigue. The following record (celery) exhibits rapid 
fatigue (fig. 15). 



Fatigue tinder continuous stimulation (Celery), 

The effect of rest in producing molecular recovery, and honco 
in the removal of fatigue, is well seen in the sot of curves in 
%. 16. The first shows the curve obtained with a fresh plant 
which had long previous rest. The effect is seen to be very 
large. Two minutes were allowed for recovery, and the stimu¬ 
lation was again repeated for two minutes. The response in 
this case is seen to be decidedly smaller. The third record 
is somewhat similar to the second. A period of rest of five 
minutes was now allowed, and the curve obtained subsequently, 
owing to partial removal of residual strain, is found to exhibit 
greater response. 
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Diphasic Variation , 

When a plant is stimulated at any point, a wave of molecular 
disturbance is propagated outwards from the point of its 
initiation. This wave of molecular disturbance is attended 
by a wave of electrical disturbance. It takes some time for 
a disturbance to travel from one point to another, and its 
intensity may undergo a diminution as it recedes farther from 
its point of origin. This diminution is sometimes very rapid. 


-Fig. 16. 



Series of records under continuous stimulation. 


It will thus be seen that we might obtain responses even 
without injury or block in cases where disturbance is very much 
enfeebled on reaching a distant point. In such a case, on giving 
a tap near A, a responsive current would be produced in one 
direction, and a current in an opposite direction when the tap is 
given near B (fig. 17 b). Theoretically, then, we might find a neutral 
point between A and B, so that on originating the disturbance* 
there the wave would reach A and B at the same instant, with 
the same intensity; the resulting electric disturbances at A and 
B will continuously balance each other and the galvanometer 
will show no current. On taking a cylindrical root of carrot, 
I have sometimes succeeded in finding a neutral point, which 
being disturbed did not give rise to any resultant current. But 
disturbing a point to the right or to the left gave rise to opposite 
currents. It is, however, difficult to obtain an absolutely 
cylindrical specimen, as it always tapers in one direction. The 
conductivity towards an ascending direction is not exactly the 
same as that in the opposite direction. It is therefore difficult 
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to fix an absolutely neutral point,-but a point may be found 
which approaches this very nearly (fig. 17 a), and on stimulating 
near this point a very interesting diphasic variation was observed, 
which was due to a slight difference in the rates of propagation of 
the disturbance in the two directions. Prom the record (fig. 17 e) 
it will be seen that the disturbance arrived earlier at A than 
„at.B. This produced an “ up 99 response. But shortly after, the 
wave reached B. The effect o£ this was to produce a current in 
the opposite direction. This apparently hastened the recovery 



of A (from the normal 60 seconds to 12 seconds), and then the 
second phase of response “ down ” due to excitation of B was 
fully displayed (fig. 17 c). 


Radial Electromotive Force, 

We have seen that a current of response in the plant flows 
'from the relatively more to the relatively less excited. A 
theoretically important experiment is the followingA thick 
F plant-stalk is taken, and a hole bored so as to make one contact 
with the interior of the tissue, the other being on the surface. 
After a while the current of injury was found to disappear. 

On exciting the tissue by taps or torsional vibration a respon¬ 
sive current was observed which flowed inwards, from the more 
-disturbed outer surface to the shielded qore inside (fig. 18), 
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Fig. 17 b. 
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Hence it is seen that when a wave of disturbance is propa¬ 
gated along the plant, there is a concomittant wave of radial 

Fig. IS. 



Radial E.M. variation, 

E.M. variation. Swaying of a tree by the wind would thus 
appear to give rise to a radial E.M.E. 

Abnormal 1Response. 

The current of response in fresh nerves is from the more 
excitable to the less excitable, and the normal response is called 
c< negative.” The normal response in plants is similar in 
direction to the nerve-response. If we wish to keep in touch 
with the animal phraseology, we might also designate the plant- 
response as negative. 

But stale nerve, owing to some peculiar molecular modifh - 
tion, gives rise, as Dr. Waller found, to the abnormal positive* 
This abnormal response is reversed to the normal negative after 
strong and long-continued stimulation. Curiously enough, I 
have on many occasions found exactly parallel instances of 
reversed response in stale plants, and, what is more interesting, 
the abnormal positive passed into normal negative when subjected 
to strong stimulation. I was able in some cases to trace the 
process of reversal, by continuously increasing the intensity o t 
stimulus. It was found that as the stimulus was increased, at a 
certain point, the positive underwent a reversal into the normal 
negative. This is seen in fig. 19, in which the record should be 
read from right to left. The responses are at first abnormal 
positive (up); on increasing the stimulus, at a certain point there 
was produced (see the extreme left of the figure) a normal 
negative (down) response. 

The plant thus gives reversed response under the abnormal 
condition of staleness. I have sometimes found similar reversal 
of response when the plant is subjected to the abnormal 
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conditions of excessively high, or low temperature and is near 
its death-point. 


Pig. 19. 



Abnormal positive response converted into normal negative. 


Influence of Temperature on Plant-Response. 

It is well known that for every plant there is an optimum 
temperature most favourable to its vital activity. Above and 
below, at the maximum and the minimum, the vital activity is 
arrested, and if the plant is kept for long time under these 
unfavourable conditions it is apt to he killed. 

I tried to determine whether the undoubted changes induced 
by temperature in the vital activity of the plant affected the 
/electrical response. 

Pffeet of very Low Temperature .—After severe frost, I found 
'Specimens of plants, which usually give strong response, become 
irresponsive. I then tried the effect of artificial lowering of 
temperature. A plant which is easily affected by cold is the 
Eueharis lily. I first obtained strong responses of the leaf¬ 
stalk at ordinary temperature of the room (17° C.). After cooling 
the stalk to —2° C. for 15 minutes, the response practically 
disappeared. On warming it again, the response reappeared. 
But the action of too long-continued cold caused a permanent 
abolition of response. My next attempt was to find the 
comparative liability of different species of plants to the effect 
of low temperature. Eor experiment I chose (1) Eueharis lily 
(leaf-stalk), (2) ivy-stem, and (3) stems of holly. I obtained 
the record of their normal responses at 17° 0. I then placed 
them in an ice-chamber for 24 hours, and took their records 
once more. I found the electric responsiveness of the Eueharis 
lily, known to he susceptible to the action of cold, had 
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entirely disappeared, whereas the electric response of the hardier 
holly and ivy remained almost the same as before. 

Influence of High Temperature .—I next tried to determine the 
high temperature at which the response disappeared altogether. 
1 took six radishes, and put them in water whose temperature 
was gradually raised. I examined their responsiveness at 
different temperatures. In this way observations were made 
with each specimen till the death-point was reached, when there 
was a total abolition of response. With different specimens of 


Fig. 20. 



The plant chamber.—Amplitude of vibration which determines tbo intensity 
of stimulus is measured by the graduated circle seen to the right. The 
glass chamber is air-tight. Temperature is regulated by the electric 
heating-coil E. For experiments on anaesthetics, vapour of chloroform is 
blown in through the side tube t, 


radish I found the death-point to lie between from 50° C. and 
55° C. The experiment just described was rather troublesome, 
inasmuch as, in order to produce each variation of temperature,, 
the specimens bad to be taken out of the apparatus, warmed and 
remounted. I introduced an experimental modification which 
obviated this difficulty. The vibration apparatus containing the 
specimen was enclosed in a chamber, in which there was a spiral 
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of german-silver'wire, through which an electric current could be 
sent for heating (see fig. 20). The temperature could be regu¬ 
lated at will by varying the current. The specimen chosen for 
experiment was the leaf-stalk of celery. It was kept at a given 
temperature for 10 minutes, and record taken. This process 
was repeated. It will he seen how the response undergoes a 
continuous diminution as the temperature is raised. In 
radishes the response disappeared completely at 55° C., but 
with celery, treated in the manner described—by dry heating,— 
I could not obtain its entire abolition at 60° C. or even higher. 
But on taking the specimen out and putting it in water at 55° C. 
for five minutes, the response was entirely abolished (fig. 21). 
This shows that the plant can withstand dry 3ieat much better 
than moist heat. 


Fig. 21. 



A very curious effect of temperature variation is the marked 
inei'ease of sensitiveness which is often seen, as the after-effect. 
This is well exhibited when two series of records are taken, one 
during the rise of temperature, and the second during the fall. 
It is found that the responses are enhanced during cooling, as 
compared with responses given at the same temperature while 
warming. Previous temperature variation has, at least in some 
cases, a stimulating effect (fig. 22). 

Effect of Steam .—The plant was mounted in a chamber into 
which steam could he introduced. I had chosen a specimen 
which gave regular responses. On the introduction of steam, 
with consequent rise of temperature, there was a transitory 
augmentation of excitability. But this quickly disappeared, and 

2 a 2 
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in five minutes the response disappeared with the death of the 
plant (fig. 23). 

It will thus be seen that those modifications of vital activity* 
which are produced in plants by temperature variation can 


Tig. 22. 



.Responses to uniform stimuli under varying temperatures. Counting from the 
left, the responses are for temperatures (in Centigrade) 20°, 20°, 22°, 38°, 
53°, 60°, 65°, 60°, 51°, 45', 40°, 38°. 

Fig. 23. 



to the left give responses at 20° C., after which steam was introduced. 


he very accurately gauged "by the electric response. Indeed, 
it may be said that there is no other method by which the 
moment of arrest of vitality can be so satisfactorily distin¬ 
guished. Ordinarily, we are able to, judge that a plant has 
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died only after various indirect signs have begun to appear. 
But in the electric response we have an immediate indication of 
the arrest of vitality, and are thereby enabled to determine 
the death-point, which it is impossible to do by any other 
means.. 

Effects of Anaesthetics and Poisons* 

The most important test by which vital phenomena are 
differentiated is the influence on response of narcotics and 
poisons. I have already shown how plants which previously 
gave strong response, did not, after application of an anesthetic 
or poison, give any response at all. In those cases it was the 
last stage only that could be observed. But it appeared im¬ 
portant to be able to trace the growing effect of ansestbetisation 
or poisoning throughout the process. 

Effect of Chloroform .—The mode of experiment was (1) to 
obtain a series of normal responses to uniform, stimuli, applied 
at regular intervals of time, say one minute, the record being 
taken the while on a photographic plate. (2) Without in¬ 
terrupting this procedure, the anesthetic agent, chloroform 
vapour, was blown into the closed chamber containing the plant. 
It will be seen how rapidly chloroform produces depression 
of response and how the effect grows with time (fig. 24). 


Fig. 24. 



Effect of chloroform. 


Exactly similar effects were obtained with chloral, also with 
formalin. These were applied in the form of solution bn the 
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tissue at the two leading contacts and the contiguous surface. 
In all these experiments an external resistance of one million 
ohms was always interposed, so that any slight variation of 
resistance that might be produced by the addition of a reagent 
would be quite negligible compared with the total resistance of 
the circuit. That the addition of a reagent did not produce any 
variation in the total resistance was independently verified by 
taking the deflection due to a definite small E.M.F. before and 
after (see the vertical lines to the left and right of fig. 25) the 
application of the reagent: the deflection showed no variation. 

Efect of Potash .—The next record (fig. 25) shows the depression 


Fig. 25. 



Before. Afoer. 


of response by solution of potash. In connection with this I 
observed the curious opposite effects of poisonous reagents 
when given in small and in large doses, a peculiarity which is 
also sometimes exhibited by animal tissues. While large doses 
of potash produce abolition of response, a small dose was found 
to exhibit a stimulating action. 

Cofolusiof. 

The main object of my paper has been to show that the mode 
of investigation described, offers a very delicate and trustworthy 
means for the study of various intricate problems in plant- 
physiology. It has been shown how the electric record gives 
us an immediate and unfailing indication of the modification 
of the plant’s vital activity under the influence of various 
external agencies. 
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It lias been shown that the electric response is a faithful 
index of physiological action. It does not concern ns at present 
to enter into the question as to the mechanism by which the 
response is brought about. . On another occasion * I hope to 
bring forward certain facts which bear upon the subject. It 
may, however, be mentioned here, that the explanation offered 
by Kunkel of the response being due to movement of water in 
the plant is inadequate. For in that ease we should expect a 
definite stimulation to be under all conditions followed by 
a definite electric response whose sign should remain invariable. 
But we find, instead, the response to be profoundly modified by 
any influence which affects the vitality of the plant. For instance, 
the response is at its maximum at an optimum temperature, 
a rise of a few degrees produces a profound depression, the 
response disappears at the maximum and minimum temperatures 
and is revived when brought back to the optimum. Anaesthetics 
and poisons abolish the response. Again, we have the response 
undergoing an actual reversal when the tissue is stale. All 
these facts show that mere movement of water could not be the 
effective cause of the plant-response. 

Physiologists are now agreed that mechanical movement is 
not the only sign by which we may judge whether a tissue is 
oris not irritable. ¥e must be careful not to assume that 
irritability is restricted to motile organs. For all we know 
to the contrary, it is possessed by the protoplasm of all plant 
organs; and if in any case the action of a stimulus is not 
followed by a responsive movement, we must, before we assume 
the absence of irritability, assure ourselves that the structure 
of the organ is such that a movement is a mechanical possi¬ 
bility ” f. 

We have seen that a far more universal test of the respon¬ 
siveness of a tissue is its electro-motility—that is to say, its 
power of exhibiting electromotive change. This is known to he 
possessed by all living animal tissue. 

I have shown that these electric responses are given by all 
plants and by their different organs. It has also been shown 
that in the matters of response by negative variation, of fatigue, 

* The subject of irritability and response will be found fully treated in my 
work on “ Eesponse in the Living and Non-Living,” to be shortly published by 
Messrs. Longmans, Green & Oo. 

t Vines, Physiology of Plants, p, 372. 
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of modification of response by high and low temperatures, a|^ c 
even in matters of occasional abnormal variations, such 
positive response in a modified tissue, they are strictly corre~\ 
spondent to similar phenomena in muscle and nerve. Judged 
by the final criterion of the effect produced by anaesthetics and 
poisons, these electric responses in plants fulfil with animal 
tissues the test of vital phenomenon. 

How are we to account for these remarkable similarities ? 
It may be that these resemblances are due to some chance 
coincidence. Bat do we know of any other instance where 
chance coincidence extended throughout the whole range of 
phenomena in all their details ? 

There thus remains one other alternative, namely, that the 
underlying life-phenomenon is the same in both animals and 
plants, and that both animal and plant responses are its 
common physiological expression. 

The electro-physiological investigation on plants may thus- 
be found to throw much light on the response phenomena 
in the animal. "With animal tissues, experiments have to be 
carried on under many great and unavoidable difficulties. The 
isolated tissue, for example, is subject to unknown changes 
inseparable from the approach of death. Plants, however, offer 
a great advantage in this respect, for they maintain their vitality 
unimpaired during a very great length of time. In animal 
tissues, again, the vital conditions themselves are highly complex. 
Those essential factors which modify response can, therefore, be 
better determined under the simpler conditions which obtain in 
plant life.* 

In concluding I wish to mention the efficient help rendered 
me by my assistant, Mr. J. Bull, in the course of this investigation. 

* [The present work on Electric Response in Plants was undertaken to supply 
an important link between the responses observed in animal tissues and in 
inorganic substances. A short preliminary account of results obtained with 
plants was given in my paper, “ On the Response of Inorganic Substances/" 
communicated to the Royal Society on the 7th of May, read June 6th, 1901, 
and also in my Friday Evening Discourse, “ On the Response of Inorganic 
Matter to Stimulus,” at the Royal Institution, on May 10th, 1901. 

I am glad to find that Dr. Waller has subsequently been able to confirm the 
results which he heard me describe on the occasions referred to above. (Waller: 

“ Electric Response of Vegetable Protoplasm to Mechanical Excitation,” Nov. 9, 
1901, Proc. Physiological Society.) 

June 11, 1902. 
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A Contribution to the Composite Flora o£ Africa. 

By Spekcer Le M. Moore, B.Se., F.L.S. 

[Read 3rd April, 1902.] 

(Plate 8.) 

The plants forming the subject of this memoir are preserved in 
the British Museum herbarium. Of recent years that herbarium 
has been largely increased, no small factor in this increase re¬ 
lating to specimens brought home from North-eastern Tropical 
Africa by travellers in that part of the Dark Continent. One 
well-known resident, the Rev. W. E. Taylor, holds an honourable 
position as a contributor to the National Collection, this gentle¬ 
man having, during the eighties of last century, forwarded many 
rare plants, chiefly from Mombasa and the country inland of that 
town. Among the travellers, the largest collection is Mr. Scott 
Elliot’s, made in the course of his expedition to Mount Ruwen- 
zori and thence south to Nyassaland. Mr. E. J. Jackson secured 
many valuable specimens during his journey through what is 
now British East Africa, as did Professor J. W. Gregory while 
making his well-known and adventurous visit to Mount Kenia. 
In 1899 Professor H. J. Mackinder also went to this mountain; 
and though his bundle was a small one, it was by no means without 
interest, and, indeed, included a few novelties. To these must 
be added the names of Dr. S. L. Hinde, who sent home plants 
from Machakos, and Lord Delamere, whose collection from the 
Lake Rudolf country is very valuable. The Museum also 
possesses a number of rare specimens from Somaliland, presented 
to the Trustees by Mrs. Lort Phillips and Dr. Donaldson Smith. 

Irrespective of Scott Elliot’s plants, the Composite Flora of 
Southern Tropical Africa is well represented at the Museum by 
inter alia the Nyassaland plants of the late Mr. John Buchanan 
(these including a valuable parcel sent in 1895), of Mr. A. Whyte, 
of Rev. Dr. Stewart, and of Mr. Richard Crawshay; and Dr. Rand 
has botanized with excellent result in Rhodesia. Lastly, from 
the South-western Tropics the Museum has Mr. J. G. Een’s 
remarkable collection, which it acquired in 1879. So little was 
known of this part of Africa at the time of Mr. Een’s visit, that 
his collection, one may say without exaggeration, contained an 
unusually high percentage of what were then novelties, and even 
now, in spite of the large amount of work, since done in Germany 
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upon tlie South-western PI ora, one is continually finding unde- 
scribed plants gathered by Mr. Een. 

Mr. "Whyte’s Composites, as also Mrs. Lort Phillips’s, Dr. 
Donaldson Smith’s, Professor Gregory’s, Lord Delamere’s, Mr. 
Een’s, and Dr, Rand’s, have been described or catalogued else¬ 
where, either wholly or in part. Mr. Scott Elliot’s have, therefore, 
served as piece de resistance in the present memoir; with them 
appear descriptions o£ some new species collected by one or other 
of the above. The present opportunity has also been taken 
of intercalating several determinations of Composite plants made 
by me while incorporating into the British Museum herbarium 
a large number of specimens belonging to this order. 

Mr. Scott Elliot’s plants are also at Kew, but, except very 
rarely indeed, I have failed in my search there for specimens 
referable to the other new species here described. 

Bearing in mind the excellent botanical results which have 
accrued from the labours of travellers in British East Africa, it 
is to be hoped that this work will not for the future be relegated 
solely to official hands. Sportsmen and zoological collectors, too, 
while following their respective bents, might easily take a part 
in this pleasant and useful task, and so help in keeping the 
British Museum well supplied. 

Tribe V EEN ONIA.CE J5. 

Hohnelia, Sbhweinf. 

H. VEEN0NX0IJ3ES, Scluoeinf* (Plate 8.) 

British East Africa, Guaso Larok and Guaso Lascbau; Dr* 
J. W\ Gregory . 

Professor Ascherson kindly compared a sketch I sent him 
with the type in Dr. Schweinfurth’s herbarium, and was good 
enough to send me a leaf and a flower-head, at the same time 
indicating some slight discrepancies in the length of the corolla- 
lobes and of the style-arms of the two plants. On setting the 
moistened corollas side by side, I find these differences due to the 
more advanced state of Dr. Gregory’s specimens. In his letter 
Professor Ascherson further observes that the Sparganophorus - 
like pappus (see PI. 8. fig. He) does not occur in the type- 
specimen. 

Gutenbergia, Seh . Bip. 

G*. RirppELLii, Sek . Bip « 

Machakos; Dr* S. L. Hinde . 
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GtUtenbejrgia poeycephala, Oliver S? Eiern . 

British Bast Africa, Gropo lal Mam and JSfdoro, Leikipia; 
Dr. J, W. Gregory . 


Eelakgea, Sell. Big. 

( Bothriocline , Oliver; Siephanolepn , S. Moore.) 

E. spissa, sp. nov.; caule valido eximie striato arete toinentoso 
deinde pubescente, foliis magnis stricte oppositis petiolatis 
ellipticis acutis basi enneatis cienato- vel dentato-serratis supra 
pubescentibus mox puberulis subtus tomentellis, capitulis pro 
genere minimis pauciflosculosis ad apicem peduneulorum brevium 
axillarimn vel terminalium arete tomentosorum densissime 
aggregatis, involucri subcylindricipbyllis 3-4-seriatis exterioribus 
obi ongo-ovatis obtusis erectis interioribus ovatis acuminatis apice 
patentibus intimis haec sequantibus sed quam ea paullo angusti- 
oribus omnibus anguste searioso-marginatis et (intimis exemptis) 
sursum atratis ibique kispidulis, pappi setis paucis debilibus 
scabriusculis achamia immatura minima compressa paullo exce- 
dentibus vel sequantibus. 

Bab . Tropical Africa; G . F. Scott Elliot, without locality or 
number. 

Oaulis 0*35 cm. diam., angulatus. Eoliorum lamina 8*0-10*0 
cm. x 3*0-5*0 cm., subtus eminenter nervosa et microscopice 
gland ulosa; petioli ultra 1*0 cm. long., arete tomentosi. Capi- 
tulorum glomeruli fere usque ad 2*0 cm. diam. Capitula rnodo 
0*25 cm. diam. Involucri phylla extima0‘25 cm., reliqua 0*3 cm. 
long. Acksenia immatura 0*05 cm. long. 

As far as the foliage is concerned this is much like E. Scldmperi , 
var. tomentosa ,, hut the inflorescence and capitula are quite 
different from those of any other known species. 

B. Smithii, sp. nov. Perennis, canle a basi ramoso, ramulis 
attenuatis patentibus subteretibns pubescentibus copiose foliatis, 
foliis alternis parvis lanceolatis acutis breviter amplexicaulibus 
margine undulatis puberulis passim pilosulis glandulis parvis 
immersis indntis, pedunculis paucis terrninalibns vel axillaribus 
folia excedentibus sub capitulo pubescentibus, capitulis medio- 
cribus multiflosculosis, involucri hemisphseriei 5-seriatis pbyllis 
arete applicatis extimis minimis subulatis intermediis ovatis 
obtusis trinerviis phyllis seriei 4 comparative elongatis intimis 



308 


MR. SPENCER MOORE OK THE 


reliqua excedentibus oblongis vel ovato-oblongis obtusis una 
cum intermediis lamina brevi scariosa omistis, flosculis exsertis, 
achseniis cylindricis stirsum leviter ampliatis 5-costatis obscure 
puberulis, pappi setis pluribus achmnium gequantibus vel paullo- 
excedentibus scabridis. 

Sab. ISForth-east Tropical Africa, close to Lake Stephanie,. 
May 1895; Dr. Donaldson Smith. 

Specimen unicum ante meos oculos fere semimetr&lis. Folia 
2'5~5*0 cm. x0*5"l*2 cm., firme membranacea. Peduuculi 6*0- 
7*0 cm. long., sub capitulo squamis minimis lineari-subulatis 
in structi. Capitula 1*2 cm. diam. Involucri phylla extima paullo 
ultra 0*1 cm. long.; intermedia 0*6 cm. et intima 0*8 cm. long.. 
Corollie 0*7 cm. long., basi attenuate, fere glabrae. Acluenia vix 
0*2 cm. long. Pappi setae usque ad 0*3 cm. long., ssepe vero- 
brevi ores. 

The small amplexicaul leaves, the solitary, medium-sized 
capitula on long stalks, and the peculiar involucral scales are the 
chief marks whereby this species can be distinguished from its- 
congeners. 

Erlang-ea. rrachycalyx, sp. nov.; caule erecto striato pube- 
rulo ramos foliatos erectos appresse pubescentes demum puberulos 
crebro emittente, foliis alternis parvis sessilibus vel subsessilibus 
laneeolato-oblongis obtusis integris supra scabriuscuiis subtus 
cinereo-tomentosis, cymis abbreviate paucicapibulatis, capitulis 
parvis pauei~(cirea 20-) dosculosis, involucri abbreviati 4-seriatis 
pubescentis phyllis extimis lanceolato-subulatis, phyllis inter¬ 
mediis ovato-lanceolatis, phyllis interioribus laneeolato-oblongis 
reliqua excedentibus, phyllis omnibus acutis insigniter uniuerviis 
interioribus sursum pallide purpureis, achmniis minimis sub- 
sphaeroideis circa 6-costatis costis sat latis intervallis pills brevibus 
appressis hispxdulis,-pappi setis paucis barbellatis. 

Sab. Ukamba, Wakilomi; Dr. J. W. Gregory. 

Eolia modice 1*5 cm. x0*5-0*6 cm., subtus microscopico 
glandulosa. Capitula 0*6 cm. diam. Involucri phylla extima 
circa 0*13 cm. long.; intima 0*4 cm. long. Corolla vix 0*5 cm. 
long., sursum gradatim ampMcata, puberula. Achmnia 0*08 cm. 
diam. Pappi setae 0*1 cm. long. 

The small leaves, the short few-headed cymes, the very short 
involucre, and small hispidulous aehenes are the main peculiarities 
of this plant. 
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Eriamea Gregorii, sp. nov.; caule vcrisimiliter procumbente 
subtereti atriato ramulos ascendentes foliatos capitnliferos hac 
atqne iliac emittente, foliis alternis parvis brevipetiolatis oblongo- 
lanceolatis obtusis vel obtuse acutis basi cuneatis (summis vero 
sessilibus) margine leviter undulatis supra puberulis subfcus 
brevissime tomentosis et microscopic© glandulosis, capifculis 
parvulis terminalibus brevipedunculatis eyrnarn brevem pauciea- 
pitulatam efformantibus campanulatis multiflosculosis, involucri 
4-seriatis phyllis lanceolatis aeuminatis pubescentibus et ciliatis 
extimis abbreviatis iutimis quam intermedia paullo longioribus, 
flosculis breviter exsertis, acbseniis minimis turbinatis obscure 
costatis pilosulis, pappi setis paucis abbreviatis barbellatis 
caducissimis. 

JELab, British East Africa, foothills of Kamasia; Dr. J. W. 
Gregory, 

Eamnli capituliferi 9*0-12*0 cm. long., appresse pubescentes 
deincle puberuli. Foliorum lamina 1‘5-2'Q em.x0*4-0*S cm.; 
petioli 0*4-0*7 cm. long. Cymse 3*0-4*0 cm. long, et circa 8*0 cm. 
diam. Capitula O'G cm. diam. Involucri phylla extima 0*3 cm. 
intima 0-5 cm. long., homochroma. Corolla 0*5 cm. long., 
deorsuni gradatiin atteuuata, puberula. Achsenia 0*075 cm. long. 
Pappi set® insequales, ssepe achsenio breviores raro eo longiores. 

Nearest E, miser a , but different from it in respect of foliage, 
inflorescence, involucre, and achene. 

E. ru-wenzoriehsis, sp.nov.; caule sat validoereeto subtereti 
manifeste striato puberulo crebro folioso, foliis amplis alternis 
brevipetiolatis ellipticis cuspidato-acuminatis deorsum in petiolum 
brevem sensirn desinentibus dentato-serratis supra glabris subtus 
puberulis et glandulis microscopicis immersis instructis tenuiter 
membranceis in sicco laste viridibus, cymis terminalibus eorym- 
bosis multicapitnlatis, capitulis parvis anguste campanulatis 
modice circa 20-flosculosis, involucri puberuli 4-seriatis phyllis 
ovatis vel ovato-lanceolatis aeuminatis extimis paullo brevioribus 
intimis quam intermedia paullo longioribus membranaeeis apice 
viridibus, flosculis longe exsertis, achaeniis cylindricis sursum 
levissime amplificatis glabris 5-costatis costis prominulis attenu- 
atis, pappi setis paucis attenuatis ach&nio subsequilongis scabridis. 

JELab. Euwenzori Mountain, 70O0-SQ0O feet; G-. JR Scott 
Elliot , no. 7892. 

Folia modica 8*0-12*0 cm. X 3*0-4‘0 cm.; costm supra plains 
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subtus eminentes; petioli 0*5~0*7 cm. long., ima basi ampli- 
ficati, pubescentes. Capitula 0*5~0*6 cm. diam. Involucri 
pbylla extima 0*2 cm. intima 0*8 cm. long. Corolla circa 
0*4 cm. long., interne panllo angustalse ibiqne pilosulae. Achsenia 
0*1 cm. long. 

A species with much the general appearance of JErlangea 
longipes, but the strictly alternate leaves, the small heads, the 
narrower and acuminate involuerai leaves, <fcc. render confusion 
of the two impossible. 

Ebla^g-ea borake3s t sis, sp. nov.; caule verisimiliter ascendente 
ramos elongates se ipsos ramuligeros copiose ernittente glabro, 
ramulis erebro foliosis tenuibus puberulis, foliis alternis parvis 
brevipetiolatis anguste ohlongis obtusis supra fere omnino glabris 
subtus minute sericeo-tomentosis, capitulis parvis subsphaeroideis 
multiflosculosis solitariis ex axillis superioribus oriundis vel 
in eymam terminalem perpaucicapitulatam digestis, pednnculis 
tenuibus folia sub^quantibus, involucri phyllis 5-6-scriatis ovate- 
oblongis obtusis extimis parvulis acutis vel acuminatis reliquis 
gradatim majoribus viridibus triuerviis margine lamina scariosa 
laeerata onustis obscure puberulis, aebseniis minutis turbinato- 
subsphseroideis 5-costatis et inter costas rugulosis, pappi seris 
paucis achsenium excedentibus barbellatis caducissimis. 

Hob. North-east Tropical Africa, Boran, April 1895; D?\ 
Donaldson Smith. 

Folia modica l*5-3*0 cm. x 0*5-0*7 cm., prsesertim ex ramulis 
abbreviate orta. Pedunculi circa 1*5 cm. long. Capitula 0*7 cm. 
diam. Involucri pbylla extima 0*2 cm. long.; pbylla ser. III. 
vix 0*35 cm. et intima 0*5 cm. long. Achsenia 0*1 cm. long., vix 
totidem lat. Pappi seta 0*2-0*3 cm. long. 

The affinity of this species is with D. marginata and IL eordi - 
folia ; the habit, the small leaves, the few very effuse capitula, 
the lacerate involucral scales, and rugulose aehenes are its chief 
characteristics. 

E. mabg-inata {Vemonia marginata , Oliver So Hiern; Bothnia - 
dine marginata , 0. Hoffm.), var. depautebata (var. nov.). 
Folia parva, nempe 2*0 cm.x0*6-0*8 cm. Capitula pauca. 
Involucri 5-seriatis pliylla quam ea typi paullo angustiora 
necnon acutiora. 

Ukamba, 5000—6000 feet; G-. B. Scott Billot , no. 6478. 
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Erlmstgkea caltcina, sp. nov.; caule ereeto angulato sups am 
folioso piloso-pubescente, foliis alternis sessilibus lanceolato- 
oblongis acutis vel obtusis serrulatis undulatisve sericeo-villosis 
demum pubescentibus, pedunculis quam folia brevioribus mono- 
cep halis pubescentibus, capitulis pro genere rnaguis multi- 
flosculosis flosculis involucrum baud excedentibus, involucri 
sericei 3 - 4 - seriatis phyllis magnis foliaceis lanceolatis vel 
oblanceolatis acutis acuminatisve, acbseniis turbinato-cylindricis 
5-costatis glabris, pappi setis paucis inter se subsequilongis 
achsenio brevioribus barb ell atis. 

Hah. British East Africa, Malewa Biver, 1893; Dr . J. W+ 
Gregory. Machakos; G. M Scott Elliot , nos. 6381, 6418, 6538* 

Caulis usque ad 25*0 cm. alt., ramulos paucos erectos sericeos 
emittens. Eolia modica 4*5-5*0 cm. x 1*Q-1*2 cm., approximata, 
firme membranacea. Peduneuli 3*0-3*5 cm. long., sat yalidi. 
Involucri phylla omnia 1*5-2*0 cm. long, et 0*3-0*5 cm. lat* 
Corolla 0*7 cm. long., tubo dimidio inferiore attenuafo, juxta 
medium subito dilatato, pilis brevissimis glandulosis obsito* 
Achasnia paullo ultra 0*2 cm. long., pallida. Pappi seta? circa 
0*13 cm. long. 

The silky leaves, large solitary capitula, and foliaceous involucre 
are the chief peculiarities of this remarkable species. 

The genus Erlangea was proposed in 1853 by Schultz Bipon- 
tinus for the reception of a plant (E. plumosa , Sell. Bip.) 
collected by E. Jardin in the Gaboon region. The type was 
examined by Mr. Bentham when working at the Composite for 
the * Genera Plantarum,’ and by Professor Oliver and Mr. Hiern 
in the course of their joint study of African Composite for the 
4 Elora of Tropical Africa.’ A short time before this, Professor 
Oliver had described in the 4 leones Plantarum 7 (tab. 1133) the 
remarkable plant called by him J Bothriodine Sehimperi , the chief 
points about which were its possession of opposite leaves and 
extremely small achenes crowned with a caducous pappus con¬ 
sisting of a very few short scabrous setae. The same achenes 
and pappus were known to be possessed by three other plants 
referred in the 4 Plora of Tropical Africa ’ to Vernonia , viz., F. 
misera , Oliver & Hiern, V. Moramballce , Oliver & Hiern, and 
F. marginata, Oliver & Hiern. Later on, Hr. Hoffmann* 
disregarding the opposition of the leaves as a valid generic 
character for Bothriocline —and, 1 think correctly, remembering 
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that K oppositifolia , Less., is considered by everyone to be a true 
Vernon ict —removed these three species to Bothriodine, That 
this step was justified is proved by the subsequent discovery of 
an undoubted JBothrioeline (B. lax a , N. E. Br.) with leaves 
both opposite and alternate. Moreover, Mr. Hier .11 himself 
■(Cat. Welw. Plants, iih p. 516) has assented to I)r. Hoffmann’s 
proposal. 

This leaves as the only point of distinction between Bothrio¬ 
dine and Brlangea the scabrous, or at most shortly barbellate, 
setae of the former and the latter’s alleged “ shortly plumose ” 
setae. As it bad become advisable to ascertain the value of this 
alleged difference, I, on the friendly hint of M. Jules Poisson, 
applied to M. Barratte, conservator of the Cosson herbarium in 
Paris, for a dowering head, or at least a few setm from the pappus 
of Erlangea phmosa . The type of this consisting of but a single 
specimen with only one capitulum, M. Barratte was, of course, 
unable to comply with my larger request; hut he very kindly 
sent me four setas from the pappus. These I have carefully 
examined, and I find that instead of being “ shortly plumose,” 
the said setge are only barbellate; and the same remark applies 
to a second species of Brlangea (JJ. Schinzii, 0. IIoffm.), of 
which there is a due example at the British Museum. In fact 
one duds in the pappus of Bothriodine and J Erlangea a complete 
series ranging between scabrid setas on the one hand and barbel- 
late setce on the other, just as one finds in Vernonia itself, 
although there are species of Vernonia with pappus-setae even 
more strongly barbellate than are those of B. phmosa and B. 
Schinzii . Under these circumstances, it is clear that the two 
genera can no longer be kept apart, and, as Brlangea has the 
priority, that Bothriodine must disappear. 

My own genus Stephanolepis (Journ. Bot. xxxviii. 1900, p. 153) 
must also be suppressed. At the time of proposing it, I held 
the original view about Bothriodine , which I was disposed to 
restrict to species having numerous smallish cymose capitula, 
and opposite or opposite and alternate leaves, while the other 
species referred to the genus by Br. Hoffmann should either, 
I thought, be removed back to Vernonia or constitute a genus 
by themselves. But on reflection this was seen to involve the 
■creation of too many genera. 

I may add that Br. Kunze, while pointing out (Rev. Gen. PL 
pars iL p. 348) that Brlangea plumosa was first called by Schultz 



* COMPOSITE FLOKA OF AFKICA, 813 

JarMuia plnmosa, which name became valiil when Steudel’s 
similar name was sunk, has overlooked the important fact that 
Jardinlaphunosa , Sell. Bip., was only a nomen nudum until it was 
printed as a synonym at the end o£ Schultz's description of Er¬ 
lang ea pi umo set. Erlangen is therefore the proper name to use here. 
Consolidated as above suggested, the genus may be arranged 
in the following way 

j Brian gear um Clavis. 

§ Bothriocline . Folia opposita vel et opposita et alterna. 

(E. laxa, longipes , Sehimperi, spleen.) 
§ StepJumolepis . Folia alterna. Involucri phylla omnia vel 
saltern aliqua appendice terminali coronata. 

(E. centaur aides, Smithii ,) 
§ tin-Erlangen. Folia alterna. Involucri phylla acuta, haud 
vel sumrnumbrevissime scariosounarginata. 
(Zf. altemifolia, brachy calyx, Gregorii } 
miser a, Moramballce, pauciseta, plumosa , 
rmvenzoriensis, tichinzii .) 

§ Blatylepis , Folia alterna. Involucri phylla obtusa vel 

apieulata, omnia vel saltern interiora late 
scarioso-margiuata. 

(JEJ. boranensis , cor difolia, marginata.) 
§ Bhyllocalyx, Folia alterna. Involucri phylla foliacea. 

(E. calycina .) 

The synonyms are as follow:— 

E, laxa—Bothriodine laxa, 1ST. E. Br. 

E, longipes=Bothriocline longipes, 1ST. E. Br. 

E. Schimperi—Bothriocline Bchimperi, Oliver & Hiern. 

E. centauroides = Stephanolepls centauroides, S. Moore, 

E. alternifolia—Bothriocline alternifolia, O. Hoffm. 

E. misera — Vernonia miser a, Oliver & Hiern. Bothriocline 
miser a, O. HofFm. 

E. Moramballce —Vernonia Moramballce, Oliver & Hiern. Bo- 
thriodine Moramballce , O. Hoffm. 

E. pauciseta—Bothriocline pauciseta, O. HofFm. 

E. cor difolia— Gutenberg ia cor difolia*, Oliver & Hiern. Bo¬ 
thriocline diversifolia , 0. HofFm. 

E. marginata = Vernonia marginata , Oliver & Hiern. Bo¬ 
thriocline marginata , 0. HofFm. 

* A note of Mr. 3$. E. Brown’s in the Xew Herbarium drew my attention to 
this. Br. Hoffmann’s plant is certainly the same as the one called Gutenhergia 
cordifolia in Oliver’s * Mora of Tropical Africa.’ 

LINK. JOmiK 1 .—BOTAHT, VOL. XXXV, 2 B 
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Yernonia, Schreb. 

§ Lepidella. 

Y„ cistieolia, 0. Hoffin., var. rosea, 0. Hqffm. 

Myassaland ; Buchanan , no. 219 of 1895 collection. 

V. Hoistii, 0. Hqffm. 

Hyassaland ; Buchanan , no. 104 of 1895 collection. 

V. Hopemanniana, S. Moore. 

Neighbourhood of tlie Albert Edward Nyanza; G. F Scott 
Flliot, no. 8030. 

V. Poskeana, Vatice Sf Hildebr. 

Shire ; G. F. Scott Flliot , no. 8452. 

Tar. CHLOROLEPIS. 

Hal. Dainaraland; T. G. Fen. 

V. amplexicaulis, Baker. 

Somaliland, Laskarato ; Dr. Donaldson Smith. 

Y. Petersii, Oliver Sf Hiern . 

Lukoma (Likoma ?), Lake Nyassa; Wm. Bellingham. 

Y. staheeinoideSj TIarv. 

Transvaal, Pretoria and Houtbosch; Dr. A. Behnann , nos. 
4057 & 6159. 

Heads in a very young state, but identification certain. 

Y. DEMTJXiANS, Vathe. 

Eabai Hills, Mombasa; Bev. W. F. Taylor . 

V. toandensis, sp. nov.; caule erecto sursuni ramoso 
pubeseente, foliis sessilibus lanceolato-oblongis obtusis acutisve 
basi leviter angustatis radicalibus deorsum cuneatim angustatis 
integris adpresse puberulis delude glabris, eapifculis medioeribus 
plurifiosculosis ramulos smpissime solitatim binatimve coronanti- 
bus brevipedunculatis, involucri late eaxnpanulati puboscontis 
5-seriatis phyllis anguste lineari-lanceolatis exterioribus sub- 
mquilongis intlmis quam reliqua paullo longioribus omnibus 
longe acuminatis sursum viridibus, aehaeniis cylindricis 4-costatis 
appresse (prsesertim basi) setulosis costis glabris intervallis latis, 
gkadulis sessilibus dense obaitis, pappi albidi squamis lineari- 
lanceolatis breviter acuminatis setis scabridis achsenia bene 
excedentibus. 

Sal. Uganda; G. F. Scott Elliot no. 7396. 
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Polia 1‘5-3*0 cm. long., 0*5~0*8 cm. lat., sparsa, membranacea, 
Involucri phylla exteriora 0*7-0*8 cm. intima vix 1*0 cm. long* 
Corolla circa 0*7 cm. long., obscure puberula; barum limbi lobi 
apice setulosi. Achania fusca, 0*2 cm. long. Pappi squama 
usque ad 0*15 cm. seta 0*4~0*7 cm. long. 

l^Tear Vernonia demulans , Yatke, which has decidedly smaller 
heads, much shorter and less acuminate involucral leaves (the 
outermost of which are reduced in size and subulate), <fcc. 

Yebeonia Elliotii, sp. nov. Pruticosa, caule verisimiliter 
erecto tereti in longitudinem striato minute pubescente deinde 
glabrescente, foliis subsessilibus oblongo-ovatis acutis vel obtusis 
margin© undulatis subeoriaceis supra seabridulis subtus nervis 
eminentibus reticulatim percursis ibique crasse pubescent!bus, 
capitulis dense corymbosis subparvis breviter pedunculatis cam- 
panulatis pluri-(circa IB-^flosculosis puberulis, involucri circa 
6-seriatis phyllis extimis parvis subulatis acutis sursuin patenti- 
bus reliqnis oblongo-laneeolatis acutis intimis intermedia ex- 
cedentibus sursum purpureis, achamiis cylindricis basi paullulum 
angustatis 5-costatis puberulis necnon minute nitenti-glandulosis, 
pappi sordide albi squamis lineari-lanceolatis' abbreviate setis 
scabridis squamas multoties excedentibus. 

Sab. British East Africa, Mau at 8000 feet; 6r. F. Scott 
JSlliotj no. 6920. 

Caulis 0*2-0*3 cm. diam., intervallis 1*0-3*0 cm. long, folii- 
ferus. Polia 4*0-5*5 cm. long., plerumque 1*5-2*0 cm. lat.; 
petioli 0*2 cm. long., pubescentes. Corymbi usque ad 12*0 cm, 
diam. Pedunculi usque ad 1*0 cm. long., plurimi vero minores, 
minute pubescentes. Capitula 0*8 cm. long., juxta medium 
0*5 cm. lat. Involucri phylla extima circa 0*15 cm., intermedia 
0*45 cm., intima 0*7 cm. long. Plosculi 0*65 cm. long. Achamia 
vix 0*3 cm. long., pallida. Pappi squamae 0*04 cm. setae circa 
1*0 cm. long. 

To be compared with ~FHochsbetieri , Sell. Bip., from which 
the differently shaped sub coriaceous subsessile leaves with tbeir 
short coarse crowded hairs, the puberulous involucre, and the 
different achenes serve as admirable points of distinction. 

Y. yiatoeum, sp. nov. Herba humilis, canle attenuate ascen- 
dente puberulo sparsim ramoso, foliis sparsis parvis sessilibus 
lineari-spathulatis obtusissimis puberulis, capitulis subparvis 
ovoideis pluri-(circa 20-)flosculosis pedunculis tenuibus elongatis 

2 b 2 
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terminal]bus vel ex axillis superioribus oriundis fultis, in- 
yolucri 4-seriatis pubescentis a flosculis bene superati phyllis 
lanceolato-oblongis obtuse acutis extimis brevibus inti mis elon- 
gatis pallidis sursum fuscescentibus, aehseniis nondum maturis 
parvis turbinatis 5-eostatis inter costas papillis parvis albis 
dense obsitis, pap pi sordide albi sursum pallide purpuraacentis 
squamis linearibus setis barbellatis squamas plus quam duplo 
■excedentibus. 

Fab. ISTyassaland, Stevenson Eoad; G. F. Scott Elliot , 
no. 8271. 

Planta ex specimine unico meos ante oculos 12*0 cm. alt. 
Earn! vix 0*1 cm. diam., angulati. Eolia 1*0-1*5 cm. long. 
Pedunculi 3*0 cm. attingehtes, puberuli. Capitula circa 0*7 cm. 
long., 0*6 cm. lat. Involucri phylla extima 0*2 cm. intermedia 
circa 0*4 cm. intima 0*55 cm. long. Plosculi circa 0*7 cm. long., 
puberuli; limbi lobi infra apieem birsutuli. Achsenia paullo 
ultra 0*1 cm. long. Pappi squamae 0*13 cm. et setae 0*3 cm. 
long. 

The chief peculiarities of this species are the lowly habit, 
slender branches, small scattered narrowly spathulate leaves, 
ovoid heads, and barbellate pappus. 

§ Tephrodes . 

Vebnonia natalensis, Sch. Bip. 

Ukambaue; G. F. Scott Elliot , no. 6465. Pilgrim's Eest 
Ooldfields; Rev, W. Greenstoch . Pretoria; Dr. A. Rehmann , 
no. 4064. 

V, calyculata, sp. nov. Elata, caulc erecto stria to minute 
pubescente vel puberulo, ramulis crebro foliosis gracilibus, 
folds sessilibufi linearibus vel auguste lineari-lanceolatis apice 
niucronulatis iutegerrimis supra puborulis mox glabris aubtus 
albido sericeo-toraeixtosis, capitulis parvis ad apieem ramulorum 
laxe corymbo&is campanuiatis pauci- (circa 10-) flosculosis, 
involucri insigniter abbreviati 4-seriatis pubescentis phyllis 
perpaucis inter se subsequilongis extimis lanceolato-aubulatis 
intermediis ovatis una cum intimis oblongis breviter apiculatis 
sub apice minute serrulatis ibique purpurascentibus ceteroquin 
viridibus, aehseniis cylindrico-turbinatis obscure costatis dense 
pubescentibus, pappi setis exterioribus paucis quam interferes 
albo -sericeas multo brevioribus.— V. natalensis , Sch. Bip., var., 
Britten, in Trans. Linn. Soc. ser. 2, Bot. iv. (1894) p. 18. 
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'Hah. Nyassaland, Mount Milangi; A. Whyte. Shire ; G. F. 
Scott Elliot , no. 8471. 

Folia 6*0 cm. X 0*6 cm. attingentia, modica vero 2*0-3*0 long., 
0*1~0*2 cm. lat., marginibus revolutis. Involucra vix 0*3 cm. 
long., et totidcm diam.; phylla extima 0*18 cm. reliqua 0*25 cm. 
long., uninervia. Elosculi 0*5 cm. long., extus puberuli. 
Achronia fere 0*2 cm. long., 0*05 cm. lat. Pappi seta) exteriores 
0*1-0*15 cm. interiores 0*4 cm. long. 

Distinguished from Vemonia natalensis, Sch. Bip., by inter alia 
the narrower leaves, the remarkably short involucre, and the 
achenes with a shorter pappus. 

Vernonia Kraussii, Sch . Bip. 

Transvaal, Pretoria; Dr. A . Behmann , no. 4450. Orange 
River Colony, Eeitfontein; Id. no. 3692. 

V. iintsuTA, Sch. Bip. 

Transvaal, Pilgrim’s Eest; Bev. W. Greemtock . Pretoria ; 
Dr. A , Behmann , no. 4157. 

§ Gyanopis. 

V. Leopoldt, VatJce. 

Somaliland, Sheik: Mahomet; Dr. Donaldson Smith. 

V. ASTERIFOLTA, Baker. 

Nandi, 6-7000 feet; G. F. Scott Elliot , no. 6695. 

V. Nestor, sp. nov. Eruticosa, erecta, rigida, sursum ramosa, 
ramis rigidis una cum caule crebro foliosis, caule valido suhtereti 
striato dense sericeo-hirsuto deinde pubescente, foliis approxi- 
matis oblongo-laneeolatis acutis sessilibus basibus leviter am- 
plexicaulibus supra necnou subtus dense sericeo-hirsutis demum 
pagina superioro pilorum delapsu scabridulis, capitulis dense 
corymbosis mediocribus obovoidois multiflosculosia, involucri 
pubes con tis G-seriatis phyllis extimis an gusto linear i-lanceolatis 
acuminatis reliquis linearLlanceolatis apiculato-acuminatia viri- 
deseentibus apico sropo leviter purpurascentibus, achromia sub- 
cylindricis obscure 5-costatis pubescentibus, pappi alblcli setis 
exterioribus brevibus mtenonbus scabridis exteriores longe 
excedentibus. 

Hah. Nyassaland; Buchanan, 1891, no, 44; 1895, no. 129. 

Caulis 0*4-0*5 cm. diam. Eolia modica 3*5-4*0 cm. long., 
0*9-1 *2 cm. lat., juniora vero multo minora sc. 1*0~1®5 cm. long., 
0*5-0*6 cm. lat. Capitula fere 1*5 cm. long,, sursum 1*0 cm, lat. 
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Involucri pliylla extima 0-4 cm. intermedia 0*8 cm. intima 
1*0 cm. long. Eloscull 0*8 cm. long., extus pubcruli. Aehamia 
0*25 cm. long., pallida. Pappi setae exteriores 0*12 cm. interiores 
0*65-0*7 cm. long. 

A plant of very distinct appearance. The rigid habit, in¬ 
dumentum, ainplexicaul leaves, narrow hairy involucral leaves, 
and pubescent achenes are its chief characteristics among its 
fellows of the section. 

Veenonia. milanjiana, sp. nov. ; caulibus hrevissimis e rliizo- 
mate sat crasso ortis, foliis congestis sessilibus vel subsessilibus 
obovatis vel obovato-oblongis nonnunquam oblongo-oblanceohitm 
nunc acutis nunc obtusis nunc obtusissimis deorsum savpissime 
lo'nge attenuatis raro obtusis dimidiorum superiorum margiuibus 
dentatis vel denticulatis vel solum mo do undulatis ceteroquin 
integris utrinque puberulia tenuiter membranaccis in aicco 
viridibus, seapo folia excedente rarissime bracteato ascendenle 
sursum arete et breviter pubescente capitulas paucas vel 
paupereas minusculas corymbosas brevipedunculatas circa 25- 
flosculosas gerente, involucri eampanulati puberuli phyllia 
3-seriatis extimis lineari-laneeolatis quam reliqua oblonga brevi- 
oribus omnibus brevissime acuminatis, ilosculis involucrum bc.no 
superantibus, achaeniis nondum maturis cylindricia 5-costatiw 
setulosis, pappi sordide albi setis 2-seriatis scabridis exterior!bus 
quam interiores multo longioribus. 

Hab. Mount Milanji, 1891; A. Whyte , no. 194. 

Ehizoma circa 0*5 cm. diam., sparsim librosunn Caulis mode 
0*3-0*4 cm. alt. Eolia 5*0-9*0 cm. long., juxta medium 1*2 1*0 
cm. lat.; costa centralis supra plana subtus cmincnM; petiolus 
sum mum 0*2-0’4 cm. long. Scapus 10*0-20*0 cm. alt., bracituH 
1-2 anguste linoaribus vel setaceis 0 5-2*0 cm, Jong., et 0*1. cm. 
lat. (rarissime fere 8*0 cm. long, ct 0*25 cm. lat.) outwits. 
Pedunculi saopissime 0*3-l*0 cm. long., pubescentes, I 2- 
bracteati vel nudi. Oapitula expansa 1*2 cm. long., 1*0 cm. 
diam. Involucri 0*6 cm. long, phylla extima 0*85 cm. long., 
0*08 cm. lat.; phylla reliqua 0*4-0*45 cm. long, (intima quam 
intermedia paullulum longiora) et 0*13 cm. lat. Corolla* pur¬ 
purea, obscure puberal^, 0*G cm. long. Aehamia vix 0*2 cm. 
long. Pappi a setae exteriores 0*08 cm. interiores circa 0*5 cm* 
long. 

Easily distinguished by means of the usually broad, thin, 



COMPOSITE FLORA OF AFRICA. 


819 


almost roRulate leaves, the scapes with few smallish heads, and 
the relatively short involucre of few leaves. 

Vernonia Mkjeodi, sp. nov. Hcrbacea, data, catile subtereti 
ramoso olegauter striato mox fere orcmiuo glabro, foliis sp arsis 
sessilibus ovatis obtnsis hasi amplexicaulibus integris glabris, 
capitulis subparvis ad apicem ramulorum laxe corymbosis late 
campanulatis circa 18-flosculosis, involucri puberuli 5-seriatis 
phyllis oxtimis minimis late subulatis acutis reliquis oblongis 
mucronulatis trinervibus sursum atro-purpureis intimis elongatis, 
aclueniis parvis late turbinatis 5-costatis costis latis et valleculis 
angustissimis sejunetis griseis glabris, pappi setis exterioribns 
mterioribus scab rid ulis manifest© brevioribus. 

IIah. Nigeria, Lokoja or Abbeokutaj J. II Migeod. 

Folia 2*0~8*5 cm. long., usque ad 1*5 cm. kit., tenuiter 
membranacea. Capitula 0*7 cm. long., vix tofcidem lat. In- 
volueri pbylla extima 0*15 cm, intermedia 0*8 cm, hitima 0*6 cm. 
long. Achtonia 0*12 cm. long. Pappi. setm exteriores 0*8 cm, 
interiores 0*0 cm. long. 

A species of familiar appearance, which, however, I have been 
unable to match at the British Museum or at Kow or from 
published descriptions of Vernonias not in this country. At a 
first glance it reminds one of V. plumhaginifolia , Eenzl, hut the 
nearly glabrous condition, the differently shaped amplcxicaul 
leaves, the broadly turbinate glabrous achenes, and the longer 
outer Betas of the pappus are characters by which the two can 
be easily distinguished. 

§ Xipholepis. 

V. fast i (i i at A, Oliver if* l Hern. (F. Sehinzi /, O. Hoff in.) 

1) am anil and ; 71 6 K Eetu Transvaal, Makapansberg; Dr. A. 

Ilehmam , no. 5152. 

§ Deca neuron. 

V. a m v o i) a h in a , Del He. 

Kavimndo, F-5000 feet; 0. II Scott Elliot , no, 7020. 
jtuwenzori Mountain, 5-6000 feet; Id. no. 7810. 

'V, o lab'RA, Valke . 

Shire; (I F. Scott Elliot , no. 8968, Tanganyika; Id. 
no, 8820. Zambesiland in sandy soil; B. Webb . British 
Central Africa; A. Blaijnexj Fercemh Between Zanzibar and 
XTyuI; Mev. W. E, Tag!or. 
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§ Stengelia . 

Yerkokia masaiensis, sp. nov, Elata, eaulc folioao stria! o 
pubescent©, Mils majuseulis brevipotiolatis ellipticiin acutis vel 
cuspidulato-acuminatis basi obliquis necnon cuneatim angustatis 
margin© dentatis supra scabriuseulis subtus pallidioribus ci 
prsesertim in nervos eleganter reticulatos pubeseentibus, capital is 
submediocribus corymbosis campanulatis brevipeduncuhiiiw, 
involucri glabri 5-6-seriatis phyllis exterioribus abbreviate 
puberulis (reliquis glabris) extimis lauceolatis scrr. It. & III. 
ovatis a cutis interioribus oblongis vel lineari-oblongis et appendices 
parva brunnea acuta coronatis omnibus pallid© vircscentibuw et 
uninervibus, acliseniis immaturis angustc cylindricis 5-eostaiis 
puberulis, pappi straminei setis exterioribus abbreviate alujuan- 
tulo ampliatis interioribus scabriuseulis. 

Hah. Masailand, 7-8000 feet; G. F, Scott Elliot , no. 0780. 

Eolia 7*0-12*0 cm. long., 3*5-6’0 cm. lat.; petioli circa ()*(»- 
0*9 cm. long., pubescciites. Involucrutn 0*6 cm. long,, 0*7 cm, 
lat.: pbylla exteriora 0*2-0*3 cm. interiora 0*5-0*G cm. long, 
Acbsenia 0*23 cm. long., 0*01 cm. lat. Pappi. seta) extorioros vix 
0*1 cm. interiores 0*6 cm. long. 

A plant with much superficial resomblance to F. IlohUi, 
0. Hoffm., -which, however, is a member of another section. Its 
nearest congener is undoubtedly F. ahjssmiea, Sch. Bip., from 
which it differs entirely in leaf and in many other details. 

Y. ABYSSIKICA, Sch . Dip. 

Somaliland, near Lake Marsabit; Lord Defame) v?. 

Y. Kotschyana, Sch, Bip, 

Somaliland, Sheik Mahomet; Dr, Donaldson Smith . 

Y. OX YURA, 0, Hoffm, 

East Equatorial Africa; Bev. W, E. Taylor. 

Y, cirrifera, sp. nov. Eroeta, data, caul© lignoao valid© 
dense ac minute fulvo-velutino sat crebro folioso, foliis angustc; 
ellipticis apice pungentibus basi parum attenuate margin© crisp© 
undulatis et distanter calioso-denticulatis supra scabridis subtus 
prsesertim in nervos eminentes fulvo-pubescentibus petiolis 
brevibus robustis pubescentibus fultis, capitulis inediocribus lax© 
corymbosis late campanulatis multiflosculosis, involucri abbreviate 
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n floseulis bene suporati 5-seriatis puberuli phyllis ovatis apice in 
euspidem Janceolatam longe acuminatam viridem desinentibus 
inarginibus integerrimis intimis obtusissirnis (sc. cuspide orbia) 
ol; nmrgiuo angustissimo searioso onustis, achacniis an gusto 
i-jlindrico-turbimitia inconspieue 5-costatis glandulosis, pappi 
saturate straminei setia aehaenia longo excedentibus seabridis. 

Hub. Nyassaland ; J. Buchanan , no. 370 of 1895 collection, 

Caulis circa 0*6 cm. diam., obscure stmt us, delude em inenter 
lentieellifer. Folia usque ad 15*0 cm. long, et 7*0 cm. lat.; 
summa 8*0 cm. long., in sicco subtus pallidiora. Corymbus 
circa 18*0 cm. diam, Pedunculi fulvo-velutini, modici 1 *5-2*0 cm. 
long., braeteolis paucia parvis angustissimis ormsti. Involucri 
0*7 cm. long, et 1*0 cm. diam. pbylla extima vix 0*4 cm. inter- 
media 0*5 cm. long., luce stunmum fere 0*3 cm. lat., phyllorum 
ext. et interned, cuspides patentes, pbylla intima 0*5 cm. long. 
Corolla) 0*8 cm. long,, extus puberuli. Aclmiia 0*3 cm. pappi 
HotcC 0-8 cm. long. 

Apparently near Vernonia oxyura, O. HolFin., but very different 
from it in many respects. 

Vfjikonia kuwenzokiensis, sp. nov.; caule valido cmssefulvo- 
pubescente demum glabrescente, foliis ovato-oblongis obtusis 
margin© dentieulatis deorsum in petiolum anguste alatum sensim 
co arc tat is supra pubescentibus mox scabriusculo-puberulis subtus 
prsesortim in nerves eminentes pubescentibus, capitulis medio- 
cribus dense corymbosis subsphseroideis multiflosculosis, involucri 
glabri 5-seriatis phyllis extimis lineari-subulatis seriei II. liueari- 
lanceolatis reliquis oblongis et praesertim seriei III, appendice 
oblonga obtusa vel acuminata seariosa pallide brunnoa onustis, 
acbamiis anguste cylindricia 10-costatis puberulis fascia basi 
ealloaia, pappi straminei setis exterioribus paucis quam interiores 
Hcabriusculas apice levitor dilatatas multo brevioribus. 

JIah Ituwenzori Mountain, 6-8000 feet; G. F. Scott Elliot , 
no# 7073, 

Kolia 0*0-10*0 cm. Jonga, 2*5-4*0 cm. lat., firmo membranacea, 
subtus pallidiora; petioli circa 1*0-2‘0 cm. long., pubescentes, 
horum ate undulat®. Involucri 1*2 cm. long, et lat. pbylla 
extima 0*0 cm. seriei II. 0*7 cm. seriei III. 0*5 cm. cum appen- 
dico 1*0 cm. long., luce 0*2-0*3 cm. lat., pbylla interiora (appendice 
brevi inclusa) 1*0-1 *2 cm. long. Corolla 1*5 cm. long.; tubus 
angustissimus, minute glandulosus. Achamia 0*3 cm. long.. 



322 


ME. SPEKCEK M0QEE 0IT THE 


008 cm, lat. Pappi setce exteriores circa 0-3-0-5 cm. interiores 
fere 1*0 cm, long. 

Tar. glabra. Caiilis glaber vel sumimmi puberulim. lfolia 
omnino glabra. 

llab. Kuwenzori Mountain; Cr. F. Scott; Elliot , no. 7070, 

The comparatively small densely clustered heads*, the small 
achenesj and long setie of the pappus arc the chief characteristics 
of this plant. 

Yerkoota prolixa, sp. nov.; caule ascendente fere a basi 
ramoso tereti suleato minute fulvo-tomentoso deinde pubeseeute, 
foliis paucis sparsis sessilibus angiisteoblongo-luiearibus utrobiquo 
obtusis distanter denticulatis integrisve coriaceis supra glabris in 
sicco fuscis nee nitidis subtus fulvo-tomentosis, capital is medio- 
cribus in paniculis laxis paucicapitulatis caulem vel ramulos 
terminantibus dispositis, iuvolucri subglobosi pliyllis 4-seriatis 
exterioribus ovatis quam interiora (sc. serr. III. et IV.) oblonga 
manifestebrevioribus omnibus appendice brevissima griseo-pubes- 
eente coronatis ceternm glabris et chartaceis et bruuneis, eorollis 
involucrum bene excedeutibus, achamiis eylindrieis 8-striatis 
fulvo-pubescentibus, pappi involucrum superantis sbraminei setis 
subsquamiformibus 2-seriatis exterioribus quam interiores apice 
anguste lineari-spathulatse seabridse multo brevioribus. 

Hal. Urundi; G . F, Scott Elliot , no. 8383. 

» Planta circa semimetralis. Folia fere usque ad 10*0 cm. long., 
O8-P0 cm. lat., subtus eminenter reticulata. Pedunculi 1 *5-0*0 
cm. long., nudi, ipso sub capitulo aliquantulam diktat!, fulvo- 
tomeutosi. Involucrum PO cm. long., tantundem vel paullo ultra 
diam.; phylla extima 0-4 cm. intima 0*8 cm, long, Corolla* 
purpureas, Achamia 0*4- cm., pappi setae extcriores 0*2 cm, 
interiores 0*7 cm. long. 

Hot very like any of its fellow-members of § Stengelia $ this 
may be distinguished by its prolix habit, narrow leaves tomentose 
below, and the long-stalked short involucres. 

I have seen the lower part of a corolla of this plant at Kew 
(there is not even that in the case of the Museum specimen), but 
there can be no doubt as to the genus. 

Y. homilocephala, sp. nov.; caule erebro folioso minute ac 
elegantissime fuseo-velutino deinde puberulo, foliis oblanceolato- 
oblongis aentis margin© denticulatis deorsum sensirn angustatis 
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supra fere glabris subtus dense pubescentibus neenon in licrvum 
medianum minute rufido-velutims petiolis vclutinis fultis, capi- 
tulis submodiocribus multiflosculosis dense aggregates subsphasr- 
oideis, involueri puberuli circa 7-seriatis phyllis subseariosis 
pallide viridibus exterioribus anguste linearibus appendice linear! 
olongata onustis phyllis interioribus oblongis et appendice lanceo- 
latii vel lanceolato-oblonga papyracea pallida coronatis, aclueniis 
subcylmdricis eleganter multieostatis nigerrimis nitentibus fere 
oumino glabris, pappi straminei setis scabriuseulis* 

Sab. Man, 7000 feet; G. R Scott Elliot, no. 7058. 

'Folia 4*5-60 cm. long., 1*5-20 cm. Jat., iinne membranacea; 
petioli 0*5”!*0 cm. long., supra canaliculati. Capituiorum 
glomeruli 4*0-5*0 cm. diam. lnvolucra 1*2 cm. long, et lat.; 
pliylla exteriora 0*5-00 cm. intermedia usque ad 1*1 cm. intima 
0*9 cm. long. Corollse circa 1*0 cm. long. Aehsenia vix 0*3 cm. 
long. Pappi set© 0*8 cm. long., apiceparam amplificat©, adjectis 
panels parvis exterioribus brevioribus. 

Allied to Vernonia ruioenzoriensis , S. Moore, but differing in 
the clothing of the stem, the shape and indumentum of the leaf, 
the shape of the appendages to the involucral leaves; and the 
broader very dark and shining many-ribbed achenes. 

Vernonia pitmila, KoUchy 4' Feyr. 

Nandi: G. F. Scott Elliot ■ no. 7037. 

V. nanbeksis, sp. nov. Humilis acaulis foliis radicalibus 
sessilibus oblanceolatis obtusis margin© undulato-denticulatis 
glabris e rhizomate crasso fusco-lauato oriundis, podunculis folia 
oxoedentibus vel subsequantibus monocephalis striatis juxta 
apicein minute pubescentibus eefcerum glabris, capitulis magnis 
late campanulatis muliiflosculosis, involueri glabrl 4-soriatis 
phyllis oblongo-lanceolatis acuminatis margin© minute eiliatis 
inti mis abbreviate et appendice Janccolata acuminata scarioaa 
coronatis (reliquoram appendice viridi), aclueniis subcylinclricis 
bn si aliquant ul o angustatis 10-costatis setulosis, pappi straminei 
setis scabriuseulis apice nequaquam dilatatis adjectis paueis 
exterioribus brevioribus. 

Had, Nandi, 7000 feet; G. R Scott Elliot , no. 7032. 

Bhizoma 1*5 cm. crass urn. Folia 0*0-80 cm. long., 1*0 cm. lat., 
finne membranacea, nervus centralis latus, subtus prorainens. 
Pedunculus 4*5-15*0 cm. long., erectus. Capitula 2*0 cm. long., 
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3*0 cm. diam. Involucri pliylla cxtima 0*8~1*0 cm. intermedia 
1*2 cm. intima (cum appendice) 1*0 cm. long. Aelmiia usque ad 
0*8 cm. long., sursiun 0*2 cm. diam. Pappi setm usque 1*3 cm. 
long., exteriores circa 0*7 cm- long. 

Allied to Vernonia pumila , Kotsehy & Peyr., but well dis¬ 
tinguished by reason of the leaves being contemporaneous with 
the flowers, the one-headed peduncles, larger heads, longer invo- 
lucral scales, longer and broaderachenes, and pappus-seta) without 
an apical dilatation. V. macrocyanus, 0 .iloffm., has much larger 
heads, more lengthily acuminate involucral leaves, and quite 
different achenes. 

Yernonia perparva, sp. nov. Acaulis, aphylla ?, capitulis 
majusculis sessilibus e rhizomate dense fusco-lanato solitatim 
oriundis campanulatis multiflosculosis, involucri 4-seriatis phyllin 
lance okto-oblongis appendice scariosa atro-purpurea dorso pilosula 
onustis, achseniis stricte oylindricis 8-eostatis setnlosis pallid is, 
pappi straminei setis scabriuseulis sursum haud dilatatis. 

Sab. Dry bills at Karagwe, 4-5000 feet; G. E. Scott Elliot , 
no. 8123* 

Capitula 1*5 cin. long., 2*2 cm. diam. Involucri pliylla extima 
circa 0*5 cm, intermedia 0*8 cm. intima 1*1 cm. long. Corollas 
1*0 cm. long,, extus minute glandulosse. Achaenia 0*4 cm. long., 
0*12 cm. lat. Pappi setae 1*0 cm. long. 

Allied to the species just described, which has leaves at the 
time of flowering, larger stalked heads, different appendages to 
the involucral leaves, and larger achenes narrowed below. It is 
also very close to V, chthonocephala , 0. Hoffm., differing from it 
chiefly in the markedly narrower heads, the fewer and broader 
involucral leaves, and the longer achenes. 

This species and the one preceding it would be referred to 
§ Lachnorhiza by those who follow Dr, Hoffmann's classification 
of the genus. 

Y. Tenoreana, Oliver. 

Sab . Neighbourhood of Albert Edward Nyanza; G. E. Scott 
Elliot , no. 8028. 

§ Strobocalyv. 

Y. glaberrima, Vaike. 

Hal. Nyassaland; Buchanan , no. 27 of 1895 collection. 
Euwenzori Mountain, 5-6000 feet; G. F. Scott Elliot , no. 8277. 
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Vernqnia subuligera, O, lloffnu (ex deseript.). 

East Equatorial Africa ; Bev, W, R Taylor, Masai Highlands, 
<3000 feet; G. B. Scott Elliot, no. 6762. 

These specimens agree excellently with Dr. Hoffmann’s 
dewcr;ij)tion. 

V- Polocoma, Sch. Bip, ex Oliver 4' LLiern, in M, Trop, Afr . 
hi. p. 296. 

Euwenzori Mountain, 8000 feet; G. F, Scott Elliot , no. 7638. 

Tribe A s t e r o i d e al 
PterOiNxa, Linn, 

P. FLEXICAUru s, Linn, frt., var. minor, var. nov. Polia nec 
ultra 1*0 cm. long., pier unique vero breviora. Capitula mode 
1*2 cm. long., 12-ffoseulosa. Pappi set® 0*5 cm, long. 

Cape Colony ; Dr. A, lielmann , no. 2843. 

P. Eenii, sp, nov. Yerisimiliter fruticulosa, ramosa, tenni- 
ramca, minis minute albo-tomentosis mox glabrescentibus, foliis 
oppositis anguste 1 inearibus obtusis subcarnosis triquetris vel fere 
planis senioribus patentibus vel etiam recurvis, capitulis mediocri- 
bus circa 15-flosculosis turbinato-obovoideis ex apices ramorum 
aolitatim oriundis sessilibus, involucri phyllis circa 7-seriatis 
lanceolatis spinoso-acuminatis membranaeeo-scariosis uninerviis 
araneosis interioribus satis elongatis neenon fere glabris, corollis 
involucro hrevioribns, styli ramis elongatis, ach semis compressi- 
usculis apico truncatis glandulosis dense albido-villosis, pappi 
Metis nmltis acbmnio longioribus rigulis scabridis purpureis. 
flab, Damaraland, 1879 ; T, G, 'Men, 

'Rami 0*15 cm. diam., cortice cinereo obducti. Polia 1*0-1 *3 
cm, X 0*1 cm., juniora vero breviora, luce itaque magna pro parte 
socus ramulos abbroviatos imbricata. Capitula in to to T3-l*5 
cm, long., circa 1*0 cm. diam. Involucri phylla extima 0*35 
cm., intermedia circa 0*6 cm. intima 1*1 cm. long*, plurima 
aursuni purpurascentia. lieceptaculum planum. Plosculi 0*7 
cm. long., flavi aursum purpuraseentes. Styli rami 0*2 cm. long., 
horum appendices 0*07 cm. long. Aclnmiia 0*22 cm. long. 
Pappi set® circa 1*1 cm. long. 

The affinity of this pretty plant is undoubtedly with JP. ineana , 
DC., from which it differs in indumentum, in the form and 
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araneose clothing of the involucral leaves, in the broader capitula 
with a greater number of florets, in the purple pappus, <&c. 

Deteis, Adans. (Felicia, Cass.). 

I). eeicifolia, Hiern. (Felicia abyssinica , Sch. Bip.) 

Kikuyu Escarpment, Dr. J. W. Gregory. Nandi, 6-70OCffeet; 
G. F. Scott Elliot , no. 6985, Kidung, 7000 feet; Id. no. 6537. 

Var. ? anthemoides, Hiern. 

Dumaraland; I. G. Fen. Karagwe, 4-5000 feet; G. F. 
Scott Eliot , no. 8136. 

Nidoeella, Cass. 

N. migeocepitala, Steetz . 

Between Zanzibar and TJyni; Bev. W. E. Taylor. Nyassa- 
laud ; J. Buchanan , 1895, no. 232: G. F. Scott Elliot, nos. 8294 & 
8401. 

N. RESEDXEOLIA, DC. 

Eamaraland, T. G. Een. . /" 

N. Wejdwitschti, sp, n. Pubescens vel subglabra, caul© 
ereeto copiose folioso, foliis linearibus raro anguste lineari- 
lanceolatis acutis obfcusisve vel etiam brevissime uncinulatis 3*0- 
5*0 cm. long., 0*l-0*7 cm. lat., involucri phyllislineari-lanceolatis 
breviter acuminatis, ligulis involucrum bene superantibus nempe 
in toto 0*5 cm. long.— N. solidaginea , Hiern, Cat. Welw. PI. iii. 
p. 550, nec DC. Microghssa angolensis , var. limarifolia , O. 
Hoflm. in BoL Soe. Brot. xiii. (1896) p. 22, saltern quoad spocc. 
Wolwitschiana. 

Hah. Hu ilia ; Wd wit sch, nos. 3418, 3419. South-west 
Africa, on the Kubango beyond Kabuidere, at 1150 metres; 
II. Baum , no. 342, 

To be distinguished from JST. solidaginea by its acuminate 
involucral leaves and relatively long ligules, in which, latter 
character it much resembles JSF. pedunculate, Oliver. 

Micro enoss a, DC. 

M. VOLUBILIS, DC. 

Ukambane, 4000 feet; G. F. Scott Elliot , no. 6336. 

M. densieloiu, IIooJc. fiL 

Euwenzori Mt., 7-8000 feet; G. F. Scott Elliot, no. 7690. 
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Microolossa Hildebrakdtii, 0 . Hoffm. (ex descript.). 

Gii*)’am a and Tsimba Mountains; Rev. W. E. Taylor. 

The specimen answers fairly well to the description, but the 
leaves are smaller (2*0 cm. long and at most 1*5 cm. broad). The 
same plant is at Kew, collected by Eev. T. Wakefield at Elbe. 

M. Elliotii, sp. nor. Frutieosa, caule erecto robusto dense 
albo-tomentoso sursum sparsim ramoso, foliis lanceolatis breviter 
acuminatis in petiolum brevem desinentibus supra glabrescentibus 
subtus in nervis arete reticulatis minute albo-tomentosis ceterum 
pubescentibus, capitulis parvis dense corymbosis corymbis 
pedunculis albo-tomentosis quam folia brevioribus suffultis, 
invblucri tomentosi phyllis 3-seriatis lanceolatis aliquantulum 
erosulo-serrulatis uninervibus interioribus quam exteriora paullo 
majoribus, receptaculo nudo, radii flosculis circa 25 disci circa G 
illorum ligula oblonga stylum paullulum superante, achasniia 
compressiusculis pubescentibus, pappi setis uniseriatis scabridis. 

Hal). Masailatul, Kidung, Lake Naivasha, GOOD feet; G-. F. 
Scott Elliot, no. 7034. 

Oaulis usque ad 0*4 cm. diam. Folia modice 8*0-10*0 cm. long, 
(sumina vero breviora) et l‘G-1‘8 cm. lat.; petioli circa 0*5 cm. 
long. Corymbi usque ad 7*0 cm. diam. Involucra 0*23 cm. long.; 
phylla extima 0*2 cm. interiora 0*22 cm. long. Flosculorum 
fern, corolla) tubus 0*15 cm. long.: borum ligula0*1 cm. long. 
.Acinema 0*1 cm. pappus 0*28 cm. long. 

A very distinct species easily recognized by its close white 
tomentose indumentum. 

Markka, Allans. (Couyza, Less.). 

M. pyuRiroPAPFA, Merit. 

Uganda, Q. F. Scott Elliot, no. 7438. North-east Tropical 
Africa, between Cantalla and Iladda; Lord Delamere . 

M. itU'WKN zori knsis, sp. nov.; eaule valido erecto folioso 
birsuto-pubescente, foliis eonfertis sessilibus angusto liueari- 
laueeolatis basi loviter amplexieaulibus apice pungentibus integris 
vel rare dentieulatis supra scaberrimis subtus pubescentibus,, 
capitulis parvis in corymbis terminalibus sat longe pedunculatis 
bispidulo-pubescentibus dispositis multiflosculosis, pedunculis 
propriis capitula exccdentibus, involucri subeylindriei pubescentis 
phyllis 5-seriatis sen*. I. et II. brevioribus lanceolato-oblongis 
reliquis lineari-lanceolatis omnibus acutis, receptaculo subpiano 
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fovcolato fovcolorum angulis wmpe produrtis, flosculorum fem. 
■coroliis brcviter ligolafcis, aclisuniis angustis utrinque nninervibus 
plloHulis, pappi setis sordid© albis uniBoriatis. 

Hal. lluwenzori Mountain, 5800 foot; 0. F. Scott Elliot, 
no, 7014. 

Folia modicc 4*0~5*0 era, long., Bropisaimo 0*4-0*G cm. lat., 
flrnio lnombranacea, tminervia. Pedunculi circa 8*0 cm. long. 
Involucri 0*4 cm. long, phylla exterior a 0*3 cm. interiors 0*4 cm. 
long. Corollarum fem. tubus 0*15 cm. et ligula 0*4 cm. long., luce 
integer vel bifida. Achsenia 0*12-0*14 cm. long. Pappus 0*4 
cm. long. 

Allied to Marsea pyrrhopapga, Hiern, from which it differs in 
tbe shape of the amplexicaul leaves, in the broader iuvoluerul 
leaves, the somewhat different female florets, Ac, 

Marsea varxegata (Conyza variegata , Sell. Bip.)» 

Mt. Euwenzori, 7-8000 feet; G. F. Scott Flliot , no. 757G. 

M. subscaposa (Conyza subscaposa , 0. Hoffm.). 

Nandi, 7-8000 feet; G. F. Scott Flliot , no. 6802. 

M. spartioides, Hiern , 

Karagwe, 4-5000 feet, G. F. Scott Flliot, no. 8113. Stevenson 
Eoad, 4-5000 feet, Id. no. 8368. 

M. boraj^e3s t sis, sp. nov.; caule ascendente attenuato herbaceo 
e rliizomate sat crasso oriundo una cum ramis tenuibus abundanter 
foliosis araaieoBO-pubesceuto deinum glabreseente, foliis sewsilibus 
■oblanceolatis vel oblanceolato-linearibus apice nigro-m ueronatia 
integerrimis prsosertim facie inferior© arancoao-tomentosis, ©api- 
tulis parvis corymbum pauci-(2-5-)cnpituIatimi tormiualem 
longipedunculatum efformantibus, pedimeulis propriis eapitula 
excedentibus vel submquantibus, involucri phyllis 4-seriatis 
lanceolatis acutis acuminatisve extimis quam reliqua paullo 
brevioribus exterioribus deorsum araneosis, receptaculo convex!- 
usculo foveolato foveolorum marginibus breviter productis, 
fiosculorum fem. corollis breviter ligulatis, achaeniis minimis 
setulosis utrinque nninervibus, pappi setis sordid© albis vel 
pallid© rubescenti-stramineis strict© uniseriatis. 

Ilab* British East Africa, Boran, April 1895; Hr. Donaldson 
Smith. 

Planta usque ad 30*0 cm. alt. Eolia 2 0-3*0 cm. long., 0*35- 
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0-5 cm. lat., basi aliquantulum amplexicaulia. Pedunculi 10*0- 
12*0 cm. long., dense araneosi; pedunculi proprii usque ad 1'0 
cm. long. Corymbus 2*0 cm. diam. attingens, ssepe vero angustior. 
luvol ucripaullo ultei 0*4 cm, long, phyilu extima 0*8 cm. interiora 
0*4 cm. long. Corolla) florum fern, pilosse ; barum tubus 0*25 cm, 
et ligula vix 0*1 cm. long. Achamia 0*12 cm. et pappus 0*4 cm. 
long. 

A very distinct species recognized by the indumentum and 
shape of the leaves, the small corymbs supported on their long 
peduncles, &c. In habit, and especially in the form and clothing 
of the leaves, it closely resembles Nidorella jpedimciclata, Oliver. 

Marsea Celebris, sp. nov.; caule ascendente sparsim ramose 
hispidulo, foliis parvis scssilibus oblongis obtusis phinatilidiin 
lobafis piloso-pubesceutibus, capitulis parvis incorymbia term in~ 
alibus densis multicapitulatis dispositis multi 11 osculis iiosculis 
perpaueis hermaphroditis, peduneulis propriis capitulis subtequi- 
longis pubescentibus, involucri campanulati puboruli pbyllis 
8-seriads extimis brevioribua lanceolatis reliquis lanceolato- 
obiongis omnibus acutia ot margine hyalinis, receptaculo 
crassiusculo alveolate alveolorum murginibus brovitcr produefcis, 
Hosculormn fern, corollis ouiuiuo tubulosis glabris, aclneniis 
glabris marginibus induratis faciebus uninorvibus vel nervo 
or bis, pappi albi sods paueis uniseriatia, 

llab. Man, 8000 feet; G. Jbl Scott Elliot, no. 0907. 

Bolia fere usque ad 8*0 cm. long, et circa 1*0 cm. lat. Invo¬ 
lucri 0*42 cm. long, circa 0*4 cm. diam. phylla extima 0*8 cm. 
rciitjua 0*4 cm. long. Blosculi hermaph. circa 5. Fioaouioruiu 
fern, corolla) 0*15 cm. et stylus vix 0*4 cm. long. Aehamia 
immatura 0*075 cm. long. Pappi seta) circa 14, 0*8 cm. long. 

To be compared with M. abi/ssimca {Gomjza abymnica , fSch. 
Pip,), from which it differs in respect of the slightly broader 
oglunduiar involuerai leaves, female florets with slenderer glabrous 
corollas and longer styles, the different shape of the hermaphro¬ 
dite florets, and, judging from their immature condition, the 
.smaller glabrous aehones. 

Psiadia, Jaeq. 

P. incaka, Oliver Sf JBLiern . 

British Bast Africa, Dadaro, 8700 feet; Lord Ddcmere . 

LtKJST. JOURK.— BOTANY, VOL. XXXV. 2 0 
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PsrAHiA. ararica, Jaub. Sf Spach. 

Tropical East Africa; Rev. if . F. Taylor ; Dr. J. If * Gregory* 
IvidLing, 6-7000 feet, G. F. Scott Flliot , no. 06 So. Somaliland, 
"Wagga Mountain, Mrs. Dart Phillips. 

Peuouea, Gass. 

P. sordid a, Oliver c(‘ Iliern. 

Samburu; G. F. Scott Flliot, ixo. 0136. 

Sphasrantrits, Linn • 

S. HiRTUS, Willd. 

Maclmkoa, 5-6000 feet; G. F. Scott Flliot , no. 6594. Etuveu- 
zori Mt., 6000 feet; Id. no. 7585. 

8. SUAVEOLENS, DO. 

Leikipia, G-uaso Larok ; Dr. J. W. Gregory. 

S. tjkambknsis, Vaticc t$* O. Hoffm. 

Britisli East Africa, Le, 3700 feet; Lord Dclamere . 

S. Ktrkii, Oliver $ Iliern . 

Ngomeni; G. F. Scott Flliot , no. 6262. 

S. Taylorii, sp. nov. Herbaceus, verisimiliter annuus, obscure 
puberulus, caule atteuuato ramoso anguste alato, foliis parvis 
sessilibus oblongo-lanceolatis breviter apieulatis margine undu- 
latis mimitissime gJanduloso-punctatis, capitulorura glomerulis 
parvis subspliseroideis sat longepedunculatis,bracteis exterioribus 
7 subtequilongis extimis lanceolatis iliterioribus late oblongi» 
omnibus longiuscule spinulosis, bracteis capitula Huffulcientibun 
late oblongis longc cuspidate-spinulosis utrinque pubemlis 
margine scariosis sursurn ciliolatis, involucri pliyllis 3 oblaneoo- 
latis obtusissuuis apice ciliolatis dorse earinatis ibiquo sursuin, 
crist ulatis, flosculis fem. 3-4, hermaph. 1-2, liorum Corellis pro pc 
basin maxirae constrictis superne late dilatatis. 

Hah, German East Africa, between Zanzibar and XJyui, 1886 ; 
Rev, W. F. Taylor . 

Eolia 1*0-1*5 cm. long., 0'2-0'3 cm. lat. Pedunculi modici 
circa 1*0 cm, long. Capitulorum glomeruli 0*7 cm. long., 0*8 cm. 
lat. Bractese exteriores circa 0*2 cm. long., harum appendix 
spinulosa totidem long. Bractese suffulcientes 0*3 cm. long., 
appendix 0*2 cm. long. Involucri phylla 0*3 cm. long. Eloscu- 



COMPOSITE FLORA. OF AFRICA. 


331 


lorurn hermaph. corolte ima basi 0*03 cm. lat., mox usque ad 
002 cm. coarctaieeinde usque ad 0*05 cm. subito dilatate). Flosculi 
fern. deorsum aliquantulo ampliati. Antherse basi breviter 
sagittate. FJosculorum hermaph. stylus indivisus. Achamia 
i mm at ura pilosa. 

Apparently nearest to Splice rant Jim cristatm , 0. Hoffm., but 
differing from that species in leaf, size and shape of glomerules, 
shape of bracts, number and form of involucral leaves, <fec. 

Triplocephaltjm, 0. Hoffm. 

T. Holstit, 0 . Hoffm . (ex ic. et descript.). 

Tropical East Africa, Plains of Arusha, Tini and Kahe, 3000 
feet; llev. W. JEJ. Taylor. 


Tribe Inuloide m. 

Artem tsiopsis, gen. nov. (Plate 8.) 

Oapitula lieterogama, disciformia, multiflosculosa, flosculis 
exterioribus femineis, pluriseriatis, intcrioribus 3-4 herma- 
phroditis, omnibus fertilibus; involucri subglobosi subscariosi 
phyllis paueis,2~yeriatis, iiiappendiculatis. Keceptaculum parvum 
convexum, nudum. Cor cite femineio filiformes, apice 5-deutatse; 
hermaphrodite regularea, tubulosm, limbo amplifieato, 5-lobo. 
Anthene basi caudate. Flosculorum fern, styli rami oblongi, 
obtusi; flosculorum hermaph. truneati, papillosi. Achamia 
oblonga, eompressiusenla. Flosculorum fern, pappus brevis, 
cupularis ; flosculorum hermaph. itaque sed conspicuus eupularis, 
adjeetis setis brevibun tenuibua inter so mquilongis vel insoqui- 
longis 3-5. Herb a erecta, cop lose ramosa, facie odoreque 
Artemi sue. Eo I i a al ter ua, ang usta, i ntogra. Ca|) i fc ul a par vula, 
solitaria, ramulos terminal! tes vel ex axillis foliormn approxi- 
mantium oriunda. 

Artkmisiopsis linearis, sp. unica; eaule tereti una cum 
ramulis breviter glanduloso-puborulis mox glabris, foliis 
sessi'libus angusto linoaribus obtusis uninervibus mernbranaceis 
puberulis cito glabris, involucri phyllis oblongis acutis margine 
scariosis necnon erosulo-ciliatis una cum pedun culls lana 
araneosa tenui obtectis, capitulis circa 40-flosculosis, flosculis 
involucrum baud excedentibus, flosculorum fem. stylis tandem 

2 c 2 
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exsertis liermapli. inclusis, acliaoniia minimis hispidulis 1 minnow 
quam cupula coronans longioribus. 

Hah. Nyassaland ; John Buchanan, 1805, no. 405. 

Plauta saltern 35*0 cm. alt. Caul is basi 0*25 cm. dium., ibiquo 
fi'briilas paucas simplices emittens. hamuli rigicli, graeillimi, 
mode 0*6 cm. diam. Folia modice l*5~2*Oem. long., 0*13-0*2 cm. 
lat. Pedunculi 0*1~0*4 cm. long. Capitula 0*22 cm. long., 
0*3 cm. diam. Involucri pliylla circa 0*7 cm. lat. Eiceptaeulum 
0*1 cm. diam. Flosculorumfem. enroll® 0*06 cm. long.; liermapli. 
paullulum longiores ; btec 0*03 cm. diam. Anther® oblong®, 
apiee tenuiter cuspidate. Achamia 0*07 cm. long. Pap pi set® 
0*03-0*09 ciu. long., seabriuscul®. 

Under the compound microscope the pappus-cup ule is seen, 
to be composed of a number of thin rods closely united side by 
side except at the very tips, which are free. 

I find some difficulty in determining the exact position of this 
plant. There can be no doubt that it should be referred to the 
series Fagnaplialiem of the subtribe Gnaphaliccc, and among the 
genera comprised in this series it perhaps comes nearest 
Ampliidooca. But, irrespective of other details, the curious 
pappus of Artemisiopsis affords a weighty reason for assuming 
that we have here a new and distinct generic type. 

Acuykoclixe, DC. 

A. Hochstetteet, Sch. Dip. 

Machakos ; G. F. Scott Elliot , no. 6596. Urundi; Id. no. 8253. 
Ukamba; Id. no. 6449. 

A. LIJZULOIUES, Vat ho. 

Somaliland, 'Wagga Mountain ; Mm. Lorf Fhiflips. Brit ish 
East Africa; Dr. J. IV. Gregory. 

A. SciriMPEitr, Sch. Dip. 

Masai laud, 5000 feet; Man, 7-8000 feet; G. If. Seal I .Elliot 
nos. 6599, 6956. 

.Helicuevsum, Vaill. 

TL (.Argyreia § Declinatce) ACinitocLiNoiDEs, sp. nor.; raniulis 
ereetis gracilibus foliosis dense araneoso-tomentosis, foliis parvis 
sessilibns ovato4anceolatis obtuse acutis dense araneoso-tomen¬ 
tosis supra mox glabratis ibique leviter bullulafis, capitulis 
parvis campanulato-cylindricis 5-7-floseulosis in cymas parvas 
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multicapitulatas densas a foliis ultimis bracteatas digestis, 
involucri 3-seriati pliyllis serr. LetII. late oblongis obfcusissimis 
bast ipsa araneosis pliyllis intimis spatbulatis omnibus fere 
omnino scariosis argyreis haud radiautibus, receptaeulo piano, 
floseulis 1-3 exterioribus angustis femineis reliquis Her- 
mapbroditis, aehaoniis compressis glabris, pappi setis caducissimis 
scabriusculis sordide albis. 

liab. Mount Milanji, 6000 feet; A. Whyte. 

Ramuli circa 0*1 cm. diam. Eolia modice 1*0-1’5 cm. long., 
0*35-0*6 cm. lat.; nervi supra impressi, subtus eminentes. 
Cymto 1*5~3*0 cm. lat. Involucra 0*45 cm. long., 0*25 cm. lat. ; 
phylla exteriora parum ultra 0*4 cm. long., sum mum 0*12 cm. 
lat.; phylla intima vix 0*4 cm, long., 0*08 cm. lat. Corolbe 
0*25 cm. long. A cinema 0*07 cm. et pappus 0*3 cm. long. 

A very distinct species not likely to be mistaken for any other 
of § Dec'Jinatce, and which, but for the fact of most of its florets 
being hermaphrodite, would unhesitatingly bo referred to 
A chy roc,line. 

HfI/ICKRVSUM LEPTOLEPTS, DO. 

Damaralaud ; T. G. Den. 

II. ARUYROSPILE RUM', DO. 

Damaraland; 1\ G. Den. 

H. Stuiilman^i, O. lloffin. 

Mt. Ruwenzori, 12,000 feet; G. F. Scott Dlliot, no. 8106. 

II. ELEG-ANTISSIMUH, DO. 

Mt. Ruwenzori, 9-10,000 feet; G. J If. Scott Dlliot , no. 8010. 

"JET. (Argyrem § Dlegantksima) hardens ifi, sp. nov. Elatum, 
fnitieoBum ?, ramisteretibussulcatis pubescentibus demum glabris, 
foliis sessilibua leviter amplexicaulibus lineari-lanceolatis apice 
breviter pimgenti-aoumi na tis supra puberulis subtus aliquan- 
tuluin araneosis lirme inembranaceis senioribus inaxime revolutis, 
capitulis mediocribus late camparmlatis pedunculatis multi- 
flosculosis in corymbum pluricapitulatum digestis, involucri 
glabri phyllis circa 10-seriatis fere a basi, scariosis deinde 
radiantibus Jauceolatis acutis nitentibus albis interduru juxta 
basin dilute roseis, flosculis extimis femineis reliquis henna- 
phroditis, receptaeulo nudo convexo alveolato, achseniis sub- 
teretibus glabris, pappi setis scabriusculis prorsus atteuuatis albis 

Hal). Nandi, 7-8000 feet; G. D. Scott Dlliot , no. 6919. 
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Plant a sesquimetralis ex solicda cl. detcotoris. Folia. 3*0 -4‘Q can. 
long., 0*8-0*5 cm. raro usque ad 0*7 cm. lat. Oorymlu circs ter 
8*0 cm. diam. Pedimeuli mod ice 0*5-1*5 cm. long., anmoosb 
Involucra 1*0 cm. long.; pliylla extima O'l-O'G (*m. interiora fort 1 
1*0 cm. long., intima inmiinuta, lineari-oblonga, 0**1* cm. long., 
vix 0*1 cm. lat. Corolla? 0*3 cm. Jong. Antlierannn candm 
simplices. Achacsnia adhuc valde cruda 0*05 cm. long. Pappus 
vix 0*4 cm. long. 

Near Melklmjsnm el ey antis simum, DC., which lias broader 
leaves, larger beads arranged only a few together on longer 
peduncles, all the florets hermaphrodite, pubescent aehenos, &e. 

Heijghrysum M 10 Y ERI-JOXTANNTS, Bnyl 

Tropical East Africa; Bev. TVJE. Taylor. 

H. ARQriUNTHTJM, O. Ilqffm. 

Mt. Kouia, 10,000 feet; II. J. Mackinder , 1890. 

H. (Aryyreht § SjharocepJiala) albo-brunnkxtm', sp. nov. 
Ascendents, parvuro, caule abundanter folioao ima cum foliis 
dense araneoso-tomentosis, foliis sessilibus oblongis obtusis 
membranaceis inferioribus imbrieatis sumtnis spar sis necnon 
angustioribus, capitulis medioeribus ad apieem caul is smpius ad 
8-10 arete congestis circa 70-flosculoeis flosculis omnibus berina,- 
pbroditis,involucri subglobosi circa S-seriatis phyllis append ic Urns 
baud radiantibns ovato-oblongis sursum brmmeis deorsum albis 
exterioribus obtuse acxitis quain interiora late obtusa pan 1 lo 
brevioribus intimis spnfchulato-oblongis necnon onniino alb is, 
receptaeulo piano foveolato, admins glabris,pap|)i sells corollas 
paixllo exeodentibuft seabriuseulis sursum paullulum inerassatis 
albis. 

IJab. Cape Colony, Kondveld Mountain near M arraysburg ; 
W. Tyson , 1879, no. 98. 

Plant a fere 20*0 cm. attingeus, smpius vero circa ,10*0 cm. v«d 
xninxis. Eolia l*5~2-0 cm. long., O*8-0*8 cm. lat., summa murm 
usque ad 0*3 cm. angustata. Capitulorum glomerulus net* ultra 
2*0 cm. diam. Involucri 0*8 cm. long, pliylla exteriora 0*5 etm 
long, vix 0*2 cm. lat.; interiora 0*8 cm. long. 0*22 cm, bit.; 
intima 0*18 cm. lat. Corolla 0*33 cm. long. Antberarum eaudse 
attenuate?, simplices. Achaenia adhuc cruda 0*08 cm. long.; 
pappi setae 0*4 cm. long. 

The narrower firmer brown-tipped involucra! leaves, the 
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glabrous achen.es, and the longer pappus are the chief points by 
which this can be distinguished from It. felinmi, Less. 

Helicit ity sum Ktekii, Oliver § Iliern. 

Masai,land, 5-6000 feet; G. E. Scott Elliot , no. 6453. 

II. KilimanjaeI; Oliver. 

Kilimanjaro; liev. IF. E. Taylor . 

II. (Ohrysolejncka § Xerochlcena) Geegoeii, sp. nov. Veri- 
similiter sufcutcx elatum, caulibus robustis subteretibus striatis 
piloso-pubeseentibus deinde glabris, ramulis graeilibus piloso- 
pubesecntibus, foliis sparsis parvis ovatis vel ovato- 
lanceolatis obtusis ampiexicaulibus margine undulatis pilosis 
supra seabriusculis inembranaceis, capitulis mediocribua late 
campanulatis ad apicem ramulorum corymbosis peduneuiatis 
multillosculosis, peduneuliw gracilibus ara-ueosis, involucri circa 
7-scriati glabri phyllis obovato-oblongis obtusis infcegris vel 
rarius erosis inti mis oblongis quam relicpia brevioribus omnibus 
appendiee seariosa radiantc lufcea coronatis, ilosculia minimis 
extimis femineis, rece])taculo piano, aclneniis minimis glabris, 
pappi setis corollas smpe excedontibus barbellatis luieis. 

I tab. Kimgatan Ndaro, Leikipia; Dr. J. W. Gregory. 

Folia modice 1*5~2*0 cm. long., alia vero extant paulio longiora 
vel breviora. Peduncnli usque ad 3*5 cm. long., smpe vero 
breviores. Involueri 0*6 cm. long, demurn 1*2 cm. diam. phylla 
cxtima 0*4 cm. in tend ora 0*5 cm. intima 0*3 cm. long. Corolla) 
raodo 0*06 cm. long. Achamia 0*03 ein. long. Pappus sub 
Horn 0'12 cm., tandem 0*3 cm. long. 

Very near II. fwti&um , Oass., which has a different clothing 
and different leaves, larger flower-heads and florets, &e, 

1 C. 8ETQ8UM, Ilarv. 

Nandi, 7-8000 foot, and Kuwenzori Mt., 9500 feet; G. E. 
Scott Elliot. 

II. (Ghrysolepidea § Xerochlcena) Elltotii, sp. nov. Ilumile, 
subacaulo, dense foliosum, foliis radical ib us comparate elongatis 
oblongis sessilibus 5-nervibus imaeum foliis caulinis brevioribus 
tom onto dense coarcto cutem mentiento obaitis, capitulis modi- 
ocribus paucis (2-3 ?) ad apicem caulis arete approximate late 
ovoideis multiflosculosis,, involueri multiseriati phyllis oblongis 
obtusis acutisve scariosis basi soepe araneosis in oxemplariis 
duobus.mihi obviis nondum radiantibus pallide brunneis deorsum 
sordide albis phyllis intimis quam reliqua angustioribus neenoix 
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lutein, floseixlis extends femineis, recoptaculo piano, achamns 
glabris, pappi. net in albis sursum pa.iillulum latioribus scabrius- 
eulis apieo ipsa wd pc barbellatis. 

I lab . Sofcchi, Shire Highlands; G. Jf\ Scoff .Elliot, no. 800!). 

Pianta 3*0-4* 0 cm. alt. Folio radicaiia circa 8*0 cm. long., 
1*5 cm. (raro usque ad 2*0 cm.) hit. Folia caulina can lent 
onmino occludentia, circa 3*5 cm. long., 1*0 cm. lain Irmdumim 
1*2 cm. long., vix 2*0 cm. lat.; phylla extirna 0*5-0*6 cm. long,; 
intermedia 1*0 cm. long,, 0*3 cm. lat.; intitna vix 1*0 cm. long, 
et 0*1-0*2 cm. lat. Coroll® 0*3 cm. long. Acliamia immatura 
0*06 cm. et pappus 0*45 cm. long. 

To be inserted in the genus next to lleliahrymm fulyidum , 
Willd., and greatly resembling in habit the van nannm , 1)0., of 
that species. Its chief peculiarities are the curious epidermis- 
like tomentum, the somewhat narrower capitula, the more 
numerous and brown involueral leaves, the longer florets, and 
the white (not yellow) pappus. 

Helichrysttm ( CJmjsolejndea §Xerochlamd) Taylorit, sp. nov. 
Yerisimiliter suftruticosum, caule sursum ramoso, ramuiis erectis 
dense foliosis, foliis imbricatis ramos omnino obtegentibus- 
sessilibus lineari-lanceolatis superioribus linearibus majoribus 
leviter amplexicaulibus omnibus nigro-mucronatis margine 
revolutis dense araneoso-tomentosis, capitulis medioeribus 
circa 50-floseulosis ramulos breves solitatim coronantibus,flosculis 
fere omnibus hermaphroditis, involucri campanulati multiseriati 
aliquantulum araneosi phyllis deorsum cartilaginous sursum 
seariosis erectis exterioribus brevioribua obovatis obtusissinn’s 
superno erosis et dliato-serrulatis intcrioribus oblongis obtusisshms 
intimis oblongo-linearibus una cum intcrioribus luteo-stramimus 
exterioribus paullulum pallidioribus, receptaculo piano, ad iamii« 
cylindricis abbreviatis glabris, pappi seiis lutesceniibus breviter 
barbellatis. 

llab. German East Africa, between Zanzibar and Uyui; 
He a. IV. E. Taylor. 

Folia T0-2*5 cm. long., majora sc. seniora basi 0*4 cm., 
sub apice 0*15 cm. lat., juniora angustiora. Involucra 1*0 cm. 
long, et lat.; pbylla exteriora 0*4-0*45 cm. long, (seriei extimoo 
vero 0*35 cm.), sursum 0*2-0*25 cm. lat.; phyllainteriora 0*7cm, 
long., 0*15 cm. lat.; intima vix 0*1 cm, lat. Corollao 0*3 cm, 
long., 0*08 cm. diam. Acksenia adhuc cruda 0*06 cm, long., 
angulata ; pappi set® 0*85 cm. long. 
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A plant with considerable resemblance to several others, 
especially Jlclichrysum lldJmelii, Schwoinf., II. Kilimanjari , 
Oliver, and If. aryyranthum^ 0. Hoffrn. Its chief points are 
the narrow araneose loaves, the comparatively narrow straw- 
coloured involucre (the outer rows of whose leaves are short 
and pass without transition into the longer and narrower inner 
ones), and the extremely short angled achencs. 

Helichrysitm; (Ghrysoleyidea § Staechadina ) Ceres, sp. nov.; 
folio inferiore unico mi hi soltmnnoclo obvio (an radical! ?) magno 
angustc elliptico apice incurvo-mucronato deorsum longe 
gradatimque attenuato araneoso-tomentoso, caulibus gracilibus 
angulatis araneosis sparsissime foliosis, foliis canlinis parvis 
lanceolatis acuminatis pagina inferiore araneosis, capitulis sub- 
mediocribus anguste ovoideis circiter lO-fiosotilosis in paniculas 
parvas densiusculas pluricapitulatas digestis, iuvulueri 4-serlati 
phyllis oblongis exterioribus basi araneosis omnibus acutis 
scariosis paliide bruimeis appendice lutea erecta eoronatis, 
reeeptaculo piano, tlosculis omnibus liermaphroditis, achaeniis 
breviter setulosis, pappi setis ima basi com ml is pallidissime 
lutescentibus deorsum breviter barbellatis sursum scabriusculis. 

Ilab. Hill-sides at Urimdi, 4-5000 feet; G. F. Scott Elliot , 
no. 8170. 

Planta circa 25*0 cm. alt. Folium iuferius in toto 22*0 cm. 
long., summum 5*3 cm. lat., nervo centrali lato, maxima eminente, 
nervis lateralibus deorsum subparallelis sursum divergentibus. 
Folia caulina circa 1*0 cm. long. Capitula 0*8 cm. long., demuui 
(phyllis tunc aliquantulum divergentibus) 0‘6 cm. lut. Involucri 
phylla extima 0*5 cm. intima 0*7 cm. long., luoc 0*15 cm. lat. 
Corolla) 0*5 cm. long. Acluonia vix usque ad 0*2 cm. et pappus 
0*5 cm. long. 

To be inserted in the genus near IL jlocoosum , Klafct, and 
II. Banal S. Moore, but differing from both in leaf and in 
many details of the capitula. 

II. IIEBK.LE.riS, BO. 

Namaqualand ; W. C. Scully , no. 102, 

IL LTJOILIOIDES, BO. 

Cape Colony ; Francis Masson. Namaqualand; W. G. Scully, 
no. 235, 



'MTt. SPKjSTGBR MOOKIS ON TILL 


8&s 

IT EL ICH TIT S UM UN DATUM, Less. 

Uganda and Shire Country ; G* Jd Scott hllioL nos. /242, 
8640. 

IT. luiopoditjm, DC. 

Nandi, (5-7000 feet, and Ukamba, 5 -6000 fact; G. K Droit 
Elliot , nos. 6445, 0147, (it) 12. 

1L Klim' folium, Less . 

Uruncli and Shire Country; G. F. Scott Elliot , nos. 8100, 
8575. 

1L MAILIGUKN8K, O. Iloffm. 

Man, 8000 feet; G. F. Scott Elliot , no. 0871. 

IT. TJLUA^Dsr.u folium, O. Jloffni. (ex doHeript,). 

Nyassuland, Nyika Country, 6500 7890 feet ; Richard 
Craws ha if. 

The specimens are small with very short stems ; the leaves 
l’5-2*0 cm. long., 0*2~(>8 cm. lat. Inflorescence (not exceeding 
tli© leaves) of about 10 stalked capitnla. Palene of the receptacle 
0*1 cm. long. Eloscules and pappus 0v3 cm. long. ’Female 
floscules very few, in one of tlie heads I examined there was but 
a single one. Apparently a small form of Dr. Hoffman ids 
recently described species. 

There is an unnamed Helichrymm at Kew collected by 
Eev. W. P. Johnson in the mountainous country east of 
Lake Nyassa, which is most probably to be referred to this 
species, though, as the flowering heads are very immature, the 
identification must remain somewhat doubtful. 

IT. globosum, Sch . Rip. 

Mau, 8000 feet, Nandi, 7 -8000 foot, and Mix Buwonzori, 
6-9000 feet; G. F. Scott Elliot , nos. 6868, 7011, 7529, 7619. 

If. ge:rbekjkfolium, Sch. Rip. 

Mau, 7-8000 leet; G. F. Scott Elliot , no. 6774. 

IT. (lepicline § Plantaginea) iutwknzoiuknsk, sp. nov.; caule 
ascendente gracili sparsim folioso araneoso, folio radieali unico 
viso oblanceolato-oblongo obtuso basin versus gradatim attenuato 
et in petiolum elongatum desinente margine raro et minute 
deuticulato trinervi piloso, foliis caulinis radical! subsimilibus 
sed petiolo orbis summis vero valde abbreviate, eapitulis parvis 
campanulatis circa 25-fiosculosis pedicellat-is in pauicultun sub- 
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eorymbosum sublaxum pluricapitulatum digestis, flosculis 
omnibus liormaphroditis, involueri circa 6-seriati glabri phyllis 
cxtimis an gusto oblongis pbyllis sen\ II. ct III. oblougo-ovat-is 
pbyllis interioribus quam Imee paullo angustioribus sed gradatim 
longioribus omnibus obtusissimis scatiosis erectis sursum aureis, 
reeeptaeulo paleis oblongis dorso alato-carinatis onusto, achseuiis 
glabris, pappi setis albis scabriusculis penitus attenuatis. 

Ilab . Euwenzori Mountain, COOO feet; G. F. Scott Elliot, 
no. 7SOI. 

Poliuin radicale (petiolo basi amplificato incluso) 10'0 cm. long., 
1*5 cm. lat.; costae laterales subtus eonspicuse; folia caulina 
usque ad 6*5 cm. long. Oapitula 0*4 cm. long, et lat. Involucri 
plrylia extiinu 0*2 cm. long., 0*08 cm. lat.; serr. II. ct III. totidem 
long, ct 0*15 cm. lat.; intima 0 82 cm. long., 0*12 cm. lat. 
Moscnli 0*3 cm. long., horum limbus 0‘1 cm. diam. Achseuia 
adbuc immatura vix 0*1 cm. long. Pappus 0*8 cm. long. 

Allied to Ilelichrijsmn gerborcefiilium, Sell. Bip., but different 
from it in leaf, shape of oapitula, form of involueral leaves, &e. 

II klt c 11 bys u m cymosum, Less. 

Tcita Mountains and Leikipia Plateau; JDr . J. W. Gregory, 
Masailand, TJrundi, and Mt. Euwenzori, 6000 feet ; G. F. Scott 
Elliot , nos. 6848, 7721, 8806. 

Var. compactum', Vatke . 

Guaso Mairi, Ndoro, and terminal moraine of sheet glaciation, 
Mt. Kenia ; Dr. J. W. Gregory. Mt. Kenia, 10,000 feet; II. I. 
Mackinder , 1809. 

II. AUBIC ULATITAT, Less. 

Mb. Euwenzori, 5-6000 feet; G. F. Scott Elliot , no. 7542. 

II, Lastii, Engl 

Mt. Milanji; A. Whyte , no. 82. 

Eosenia, Tkunb. 

E. GLANDULOSA, TllUllb. 

Cape Colony ; Francis Masson. 


Athbixia, Her . 

A. nyassana, sp. nov.; caulo attenuato debili arcuato-ascen- 
delite araneoso sub apice solummodo breviter ramuloso copiose 
folioso, foliis elongatis patentibus aeieularibus margin© valde 
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revolutis supra glabris et nifcentibus subtus araneoso-tomentosis, 
capitulis mediocribuB turbiiiatis doorsum atfconnatis (sc. in eaulem 
decurrentibus) ramulos (numovo 3-7 approximate) terminantibus, 
involucri multiaeriati aliquantulum araneosi phyllis lineari- 
lauceolatis longissimo caudatis sursutn rccurvis oxterioribus 
insigniter brevioribus, radii floseulis circa 20 involucrum vix 
superantibus alb is, achseniis basi plumosis, pappi setis scabridis 
adjectis totidem paleis lanceolatis brevibus. 

llab. Nyika Country, Lake Nyassa, 0500-7890 feet; Richard 
Oraw shay. 

Caul is 0*1 cm. diain., subteres, deiaum glaber. Folia 2*5~3*5 cm.. 
long., sumina vero gradatim paullo breviora, 0*1 cm. lat. Oapitula 
circa 1*5 cm. long., suimnum 1*2 cm. lat. Involucri phylla 
extinm paullo ultra 1*0 cm. long.; intermedia 1*4 cm., intima 
quam reliqua minus caudata 1*5 cm. long. Flosculorum fern, 
corolhe tubus 0*4 cm., ligula 0*0 cm. long., lime suimnum 0*2 cm. 
lat. Flosculorum hermapli. corollas fere 0*4 cm. long. Aclumiia 
nondum matura 0*1 cm. long.; pappi setae 0*5 cm., pale® 0*04 cm. 
long. 

The singular habit, the relatively narrow involucres, the 
elongated tails to the involueral leaves, and the white florets are 
the main distinctive features of this plant. 

Ikula, Linn . 

I. MACBOPHTLLA, Sell. Bij). 

Man, 7-8000 feet; G. F. Scott Elliot . Somaliland, Sheik 
Mahomet; JDr. Donaldson Smith , 

I. sni rex sis, Oliver . {Bojerut vestita, Baker; Inula Baker ian a, 
O. Hofftn.) 

Nyassaland; /. Buchanan y no. 123. 

L acebvata, sp. nov.; caulc herbaceo elato robusto suporne 
ramoso sparsim folioso fulvo-pubesconte, folio radical! unieo vino 
mogno elliptico deorsurn cuneatim angustato margino dentato 
petiolo brevi anguste alato fulto supra seabriuseulo subtus 
pubescente, foliis caulinis parvis oblongis obtusis breviter amplexi- 
caulibus nequaquam decurrentibus supra pubescentibus subtus 
dense tomentosis, capitulis homogamis parvis cylindrico-turbinatis 
fere 50-floseulosis in glomerulas densas a foliis summis imminutis 
bracteatas digestis, involucri villosuli 6-scriati phyllis exteriori- 
bus (sc. serr. I,-III.) oblongis obtusis herbaceis sursum scariosis- 
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interioribus linearibus obtuse acutis omnino seariosis, corollis 
superne amplificatis, achseniis oblongis compressiusculis minutis- 
simeplurieostatis glabris, pappi aetisumseriatisstramiueis circa 17. 

Hah. Mpororo, 5000 feet; G-. F. Scott Ft Hot, no. 8034. 

Folium radical© 40*0 cm. long., cujus petiolus 7*0 cm. exigit, 
norms centralis subtus maxim© eminens; folia caulina 5*0-6*0 
■cm. long., superiora vero breviora. Capitulorum glomeruli 
usque ad 3 5 cm. diam. Oapitula 1*0 cm. long., 0*5 cm. diam. 
Involuori phylla exteriora 0*5-0*6 cm. long., sum mum 0*15 cm. 
lat.; phylla interiora 0*6 cm. long., modo 0*06 cm. lat. Corolla© 
'0*5 cm, long., sursum 0*08 cm. diam. Styli rami 0*075 cm. long. 
Aehsenia pallida, vix 0*2 cm. pappi setae 0*3-0*35 cm. long. 

To be inserted between Inula cjlomerata , Oliver & Iliern, and 
I. WelwitscliiL O. Holim., having the non-decurrent leaves of the 
former, and in its flower-heads greatly resembling the latter 
species. The heads of I. glomerate are larger and more cam- 
panulnte, and its involucre is different; moreover, its florets are 
considerably larger, and its aehenes narrower and longer. Besides 
its decurrent leaves, I. Wehrltschii has its beads somewhat 
smaller and less cylindrical, and with only about half as many 
florets ; its involueral leaves are decidedly smaller, the florets 
less broad, &e. 

Inula subscaposa., sp. nov. Herbacea, erecta, elata, caule 
sat gracili puberulo rare foliOso, foliis piuribus radicalibus longi- 
petiolatis oblancoolato-nblongia obtusis calloso-dentatis teuuiter 
membranaceispuberulis, foliis caul inis spars is lanceolatis sossilibus 
hand decurrentibus calloso-denticulatis puberulis, capital is 
radiatis parvis eampanulatis circa 20-fiosculosis in cymas pluri- 
capitulafcas densiuscule dispositis, involucri puberuli 4-seriati 
pltvllis lierbaceis oblongo-lanceolatis oxterxoribus comparate 
abbreviatis, flosculomm hermaph. corollis abbreviate latis, 
aelucmiis oblongis aliquant ulum compressis puboscoutibus, pappi 
setis imiseriatis sordid© albis corollis submquilongis divergent!bus 
circa 30 barbellatis. 

Hah. Nyassaland; J. Buchanan , nos. 148, 1477. 

Folia radicalia in toto ultra 20*0 cm. long., sursum modi.ee 
circa 2*5 cm. lat. (raro usque ad 3*5 cm.) ; nervus centralis et 
uervi latencies subtus eminentes. Cymrn 3*0-4 *0 cm. diam. 
Capitula 0*7 diam. Involucri paullo ultra 0*5 cm. long, phylla 
exteriora 0*25 cm. interiora 0*4-0*5 cm. long. Liguhe anguste 
oblongm, circa 0*5 cm. long. Corel be 0*3 cm. long., 0*1 cm. lat. 
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Styli rami 0*05 cm. long. Aohamia vix 0*2 cm. long., 0*08 cm. 
lat. Pappus 0*83 cm. long. 

Near Inula confer A. Rich., and L StuhJmauni 0. I'Tollm. 
The habit, tlio small heads, si mid; broad corollas, and relatively 
broad pubescent achenos are the chief peculiarities of the species. 


Pegolettia, Onus. 

P. senegalensis, Cans. 

Damaraland; T- G. Een. 

Oalohtephane, Bentiu 

C. divajiicata, Benth. 

Damaraland ; T. G. Een. 

Ondetia, Benth. 

0. lineahis, Benth. 

Damaraland; T. G. Een. 

Anlsqpapptjs, Hook. Sj' Am. 

A. aerican us, Oliver Sf Riern. 

Ukamba, Kavirondo, and Euwenzori district; G. E ScoU 
Elliot , nos. 6448, 7075, 8104. 

Geigeria, GriesseL 

G. on on toper a , O. lloffm. 

Damaraland; T. G. Een. 

Tribe II e l i a n t it cm e 
Siegeseeckia, Linn. 

8. somalensis, sp. nov. Herbacca, erect a, elata, canle robust o 
levitcr angulato abundanter striato piloHO-hirsutulo, folds Ian- 
ceolato-oblongis obtusis sessilibus amplexicaulibus prmsertim 
subtxis piloso-pubescentibus, capitulis pro genere inajiiseulisjm 
cymas paucicapitulatas digestis, involucri pbyllis 5 (quorum 8 
exterioribus) late ovatis cuspidatis obtusis 5-nervibus puberulis 
et minutissime glandulosis subseariosis cuspide herbacca, ligulis 
3-dentatis, ilosculorum bermapli. corollarura limbo 5-lobo, horum 
styli ramis acuminatis recurvis hispidulis, aebaeniis oblongo- 
obovoideis aliquantulum tetragonis rcctis parum turgidulis. 

Rah. Somaliland, Sheik Mahomet; Dr. Donaldson Smith. 

Planta circa semimetralis. Caulis deomun fere 1*0 cm. diain. 
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Folia 8*0 cm. attingentia, soopius vero breviora, sc. 3-0-4-0 cm. 
long. Involucrum 0*6-0*8 cm. long.; pliylla 0*35-0*4 cm. lat. 
Eecept.aculi palem sursum ciliatm, 0*5 cm. long. Flosculorum 
liermaph. corollas 0*4 cm. long., infra medium subito constricts, 
deorsuin pubesceutes. Andrcecium exsertum, 0*25 cm. long. 
Styli rami 0*15 cm. long. Aclnenia circa 0*2 cm. long., nigra. 

Nearest Siegesbcckict ctbyssinica , Oliver & Hiern, but different 
in respect of the leaves, involucre, hermaphrodite florets, <&e. 

The thickness of the stem of Dr. Donaldson Smith’s only 
specimen lias apparently prevented tlie proper drying of the 
leaves ; it is,'therefore, quite possible that those organs have not 
been described with accuracy. 


YVedelia, Jaccp 

*W. abyssixica, Vatke . 

Masailand, 6000 feet; G. ]?. Scott Elliot, no. 6614. 

W. instar, sp. nov. Erecta, sparsim ramosa, ram is erectis. 
rarcfoliosis piloso-hispidis, foliis lanceolatis brevipetiolatis acutis 
vel obtusis basi rotundatis margine distanter denticulate appresse 
piloso-hispidis, capitulis majusculis longipedunculatis ex axillia 
superioribus oriundis, involncri phyllis exterioribus anguste 
obovato-oblongis obtuse acutis hispido-pilosis doors uni decolori- 
bus, receptaculi paleis late oblongis cuspidulatis carinatis, ligulis 
circa 8 oblongis bifidis vel trilidis involucrum bene excedentibus,, 
aehamiis (adhuc crudis) compressis oblongis pubescentibus, 
pappi squamis deorsuin connatis eiliolatis aristis 0. 

Ilab . Nyassaland ; John Buchanan , 1805, no. 67. 

Folia modice 7*0-S*5 cm. long, (summit breviora), 1-5-2-0 cm. 
lat., obscure 3-nervia. Petioli 0*2 cm. long. PedimcuH 4:0- 
6*0 cm. long., graciles, piloso-hispidi. Involucrum fere 1*5 cm. 
long., basi 0*6 sursum 1*1 cm. diam. Eceeptaculi paleie 1*0 cm. 
long. Flosculorum. fern, corolko 1*8 cm. long., cujus 1*4 cm. ad 
ligulatn pertinot; luxe 0*4 cm. lat., plurinervis. Flosculorum 
liermaph, corolla) tubus basisubito constrictus, vix 0*7 cm. long., 
sub limbo fere 0*25 cm. lat.; lobi 0*15 cm. long. Aclnenia 0*45 
cm. long., circa 0*1 cm. lat. Pappus 0*05 cm. long. 

Allied to W. natalensis, Solid., but different from it in the 
leaves, involucre, long and narrow ligules, &c. It is remarkably 
like Asynlia monoceyhala , Baker, which is, however, a true’ 
Asp ilia. 





344 JMIT?. SPENCER HOOKE ON THE 

Me la.nt 1 1 Eli a, Bohr. 

M. acuminata, sp. iiov. Erect a, data, civbro foliosa, scabrida, 
foliis lanceolatis obtusis marline growso serratis o basi leviicr 
•coarctata.in potiolinn abbreviatum desinentibus subtus cm i neuter 
et delicatulo reticulatis, eoryutbis pnucicaj>iiulatis aportia folia 
excedentibus, capitulia medioeribus kmgipedimeulalis, invo 
lucri scabridi 8-seriatis phyllis lanccoiatis a cutis d; basibis 
dilatatis inscriis intorioribus quam ilia panllo augustioribus 
ncenon aeuminaiis, rcccptaeuli palois ovato-oblongis apico 
cuspidiito-acuminatis ibiqxie scabridis, admmiis parvis ovoideis 
subqnadriingularibusnitidis glabris setis 1-8 caducissimia lovibus 
corouatis. 

Hal. British East Africa, Kavi rondo; (L F. Scott Filial, 
no. 7052. 

liamuli albidi, in longitudinem canalioulati d; striati, circa. 
025 cm. diam. Eolia 7*0-10*0 cm. long., 1*8~2*5 cm. lat,, firmo 
membranaeea; petioli vix 0*5 cm. long., ima basi dilatali. 
Oorymbi circa. 11*0 cm. long. Pedimculi 2*5-4*5 cm. long. 
Capitula sicca fructescentia 0*8 cm. diam. luvolucri pliylla 0*0 
cm. long., exteriora 0*22 cm. in ter i ora 0*18 cm. lat. Kecoptaeuli 
palese 0*65 cm. long. Disci flosculorum corollas a basi sensim 
amplificatoe, 0*4 cm. long*. Aehamia 0*2 cm. long., 0*10 cm. lat., 
nigra, horum setoe 0*18-0*2 cm. long. 

Nearest M. pun yens, Oliver & Hiern, which lias broadly ovate, 
almost smooth, thinly membranous leaves, broader involiieral 
leaves, achenes half as largo again, <fce. I have not seen the 
iigules. 

G ctikotia, Qtm. 

G. Sciiui/rzn, Hochai. 

Nyawsaland, 1895 ; J.Buofumcm, no. 09. Near Lake Marsuhit; 
Lord Bel am ore, 

Yar. soTiKENsrs, var. nov. A typo discrepat ob iiivdueri 
pliylla brovia, llosculos abbroviatos, aelmmiaque quam ea typi 
minora. 

British East Africa, Sotik ; 14 J. Jackson. 

This should perhaps bo regarded as a distinct species. 

Aspijdia, Thouars. 

A. Kotsohyx, Benth . UooJe.fil . 

Nyanza (not stated whether Victoria or Albert Edward 
JSyanza) ; G. Jp. Scott Mliot , no. 7180. 
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Asp ilia Ebnii, sp. liov.; caule erecto angulato una cum raumlis 
slrictis sparsim foliosis scabriusculo, foliis b re viter et late petio- 
latis lanceolatis vel lanceolato-linearibus obtusis acntisve basi 
•acutis scaberrimis margine rarissime et brevissime dentieulatis 
brine membranaceis, capitulis mediocribus lougipedunculatis 
(sc, pedunculis folia magnopere superantibus), involucri 3-seriati 
phyllis herbaceis lanceolatis vel ovato-lanceolatis acutis exteriori- 
bus scabriusculis ciliolatis intimis glabris, receptaculi paleis 
-oblongis insequaliter 2-3-fidis, ligulis circa 8 late oblongis 
bifidis deorsum coarctatis, aclueniis hispidulis floscalorum exteri- 
orum triquetris 2-3-aristatis interiorum 2-aristatis adjectis 
.squamellis parvis lanceolatis. 

Rab. Damaraland; T. G. Fen. 

Folia 4*0-6*0 cm. long., sumrna vero usque ad 2*0 cm, i mini nut a, 
'0*5-l*0 cm. lat.; potioli 0*2-0*4 cm. long. Pedunculi circa 
10*0 cm. long., scabridi. Involucra 1*0 cm. long., vix totidem 
lat. ; phylla exteriora 0*8-l*0 cm. long., 0*2-0 *4 cm. lat., striata- 
norvosa, sursum majus viridia; iutima 0*7 cm. long. .Receptaculi 
palem 0*7 cm. long. Lignite 1*2~1*4 cm. long., 0*5 cm. lat. 
Acluenia 0*3 cm. long., horuni aristae 0*3-0*5 cm. long., basi 
,1cviter incraasat®, scabriusculac ; squamelltB 0*05 cm. long. 

Apparently nearest A. JVelwitsehii , O. 11 offm., but differing 
from it in shape of leaf, elongated peduncles, shape of reeep- 
tacular palete, achenes, <fcc. 

A. zqmbensis, Bake>', var. loisuifolta, var. nov. Folia 
inodice 7*0-12*0 cm. long. 

Nyassaland, 1895; J. Buchanan, no. 24. Shire country; 
G. F Scott Elliot , no. 8555. 


Coreopsis, Linn. 

0. iojwjcnzoiuensis, sp. nov. GHaberriina, verisimiliter ©lata, 
ramulis validis ascendentibus perspicue striatis, foliis sessilibus 
per paria eonnatis oblongis vel oblongo-oblanceolatis margine 
subgrosse simpliciterque serratis firme membranaceis, eapitulis 
majusculis ramulos abbreviates singillatim coronantibus, in- 
volucri 3-seriatis phyllis lanceolato-oblongis obtusis intimis 
quam reliqua manifeste brevioribus necnon margine decoloribus, 
ligulis circa 12 luteis, achseniis maxime compressis oblongis basi 
levissimo angustatis margine apieeque ciliatis faciebus striolatis 
et scabridis, pappi aristis 2 brevibus nudis debilibus. 

Lim. JOUBN.—BOTAJTT, YOU XXXV. 2 D 
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Halh Ruwenzori Mountain ; O. F. Scott Flliot , no, 7410. 

Eamuli nltimi 0*2-0’3 cm, dimn. Pol in fore usque ad 8*0 cm* 
long, et 0*8 cm. lat., supcriora vero 1*0-1.*5 cm. long., 0*4~0*5 cm. 
lat. Capitula pansa circa 3*5 cm. diam. Involucri pltylla extima 
usque ad 2*0 cm. long., 0*5 cm. lat.; intima 1*2 cm. long. 
Ligul® anguste ovato-oblong®, plurinervos®, apiee undulat®, 
2*3-2*5 cm. long., snmmum 1*0 cm. lat. Reeeptaeuli pale® 
lineari-lanceolat®, obtus® acutmve, 1*2 cm, long. Aelramia 
grisea, 0*6 cm, long,, 0*2 cm. lat.; pappi set® 0*2 cm. long. 

To be compared with Coreopsis eoriacea , O. IIoffm., a plant 
known to me by description only, which indicates its possession of 
larger capitula (6 cm. in diameter), ovate involucral leaves the 
innermost of which are longer than the rest, just the reverse of 
what is seen when one examines the involucre of C. ruircn- 
zoriensis , &c. 

Coreopsis Ell tot it, sp. nov. Ascendens, fere omnino glabra, 
verisimiliter parva, ramosa, ramulis gracilibus striolatis crebro 
foliosis, foliis sessilibus pinnatiscctis segmentis anguste .linear!- 
bus pinnatifidis vel (foliorum superiorum) simplicibus foliis 
suxnmis simplicibus anguste linearibus, capitulis mediocribus laxe 
corymbosis pedunculatis, pedunculis mox puberulis, involucri 
8-seriatis phyllis exterioribus linearibus comparate elongatis 
neon on foliis summis similibus intermediis ovato-oblongis 
obtusis luteseenti-marginatis dorso pubescentibus iutimis his 
similibus nisi paullo minoribus et glabris, ligitlis circa 8 verb 
similiter aurantiacis, achseniis compressis lineari-oblongis margine 
apiceque ciliatis facicbus unicostatis scabridis, pappi aristis 2 
scabridis quam achamia admodum brevioribus. 

Hal), Euwenzori Mountain at 9600 feet; G* F. ‘Scott JUliof\ 
no. 7724. 

PI an tu saltern 25*0 cm. alt. Caulis listulosus, ad nodes ali¬ 
quant ulo tumidus. Eolia modica circa 4*0 cm. long.; horurn 
lobi 1*0-2 0 cm. long* et 0*1-0*15 cm. lat.; folia summa circa 
1*5 cm. long. Pedunculi paullo post anthesin usque ad 5*5 cm. 
elongati, s®pius vero parum breviores. Capitula florescentia 
2*0 cm. diam. Involucri pliylla extima 1*0 cm. long.; intermedia 
0*7 cm. long., 0*35 cm. lat.; intima 0*5 cm. long. Eeceptaeuli 
pale® lanceolato-oblong®, obtusissim®, medio pauci-purpureo- 
nervos®. Ligula obovato-oblonga, apiee Integra, 1*2 era. long., 
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0*5 cm. lat. Achamia subpallide grisea, 0*8 cm. long., 0* 1-0-13 
cm. lat. Pappi setge vix omnino sequilongae, 0*3 cm. long. 

This has much, the look of Coreopsis Prestinaria^ Sell. Bip., but 
with leaves more deeply divided and linear-lobed, longer outer 
involucral leaves and pubescent middle ones, broader ligules, 
shorter and narrower setae to the achenes, <fcc. 

Coreopsis ug-andensis, sp. nov. Yerisimiliter elata, molliter 
pubescens, ramulis teretibus striatis solidis, foliis sessilibus basi 
connatis usque ad medium trilobatis lobis anguste linearibus 
lobo intermedio laterales pleramque superante, capitulis medio- 
cribus solitariis pedunculatis, pedunculis modicis folia exeedenti- 
bus, involucri 2-seriatis phyllis exterioribus oblongo-linearibus 
obtusis quam interiora ovato-oblonga obtusissima raargine 
scariosa dorso hispidula brevioribus, ligulis circa 8 late oblongis 
apice tridentatis, ach semis oblongis compressis margine apieeque 
ciliatis faciebus unicostatis ibique sursum puberulis, pappi aristis 
2 brevibus tenuibus nudis. 

Sab. Uganda; G. F. Scott Elliot , no. 7520. 

Folia 3*0~5*0 cm. long.; lobi laterales 1'2-2*0 cm. long., inter- 
medius 4*0 cm. attingens (smpissime vero brevior), et 0*1 cm. lat. 
Pedunculi modici 5*0-8*0 cm. long. Capitula pansa circa 
2*5 cm. diam. Involucri phylla exteriora 0*55 cm. long., 0*1 cm. 
lat.; interiora 0*85 cm. long., 0*4 cm. lat. Beceptaculi palem 
oblongo-lineares, obtusissima, 0*6 cm. long. Liguk© 1*5 cm. long., 
summum 0*6 cm. lat. Achamia 0*6-0*7 cm. long., 0*1 cm. lat., 
brunnea; aristae 0*13 cm. long. 

The pubescence, narrowly lobed leaves, solitary heads on long 
peduncles, and the narrower outer and much broader and his- 
pidulous inner leaves of the involucre are the chief distinctive 
points of this species, 

C. Jacksoni, sp. nov. (Habra, caule valido crebro folioso 
striate, foliis parvis sessilibus connatis ovatis vel oblongo-obovatis 
obtusissimis margine distanter undulato-dentieulatis vel integriw 
et albo-ciliolatis, capitulis mediocribus solitariis snbsessilibus, 
involucri 2-seriatis phyllis exterioribus oblongis obtusissimis dorso 
puberulis margine ciliatis omnino herbaceis quam interiora ovata 
obtnsa itaqne ciliata manifesto longioribus, ligulis circa 8 anguste 
obovatis, achseniis (crudis) valde compressis glabris exaristatis. 

Sab . British East Africa, Kikuyu; F. J. Jackson. 

2 jo 2 
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Folia l*5-3*0 cm. long., TO-1'5 cm. lat., per paria approximate, 
iirrne membranacea. Capitula pansa circa 2*5 cm. dia.ni. In- 
volucri pliylla exterioni paullo ultra 1*0 cm. long., 0 38 cm. hit., 
panci nervosa; interiora 0*65 cm. long., quam ilia tenuiora ct 
distantius nervosa. Beceptaculi paleto oblongie, aeutaq distauter 
paucinervosse, Q‘5 cm. long. Liguhe 1*7 cm. long., usque 
O’B cm. lat., apice tridentatm, 9-11-nervosm. Acliasnia imrmitura 
0*3 cm. long., 0*1 cm. lat. 

The material serving for the above description is unfortunately 
a, mere scrap, but the plant seems so different from any Coreopsis 
hitherto known, that I have no hesitation in giving it a name. 
The very small ovate epetiolate crowded leaves, the subsessile 
solitary capitula, and exaristate achen.es are the main character¬ 
istics here. 

Coreopsis Wiiitei, sp. nov. Verisimiliter data, foliosa, caulo 
erecto subtereti striate solido pubescent© inox glabrato, foliis 
petiolatis pinnatifidis segmentis ovatis acutis dentato-lobulatis 
foliis suinmis sessilibus lanceolatis dentato-lobulatis intogrisvo 
foliis omnibus supra glabris subtus pubeseentibus, capitulis 
submajusculis pedunculatis pedunculis quam folia brevioribus, 
involucri 3-seriatis phyllis exterioribus et infcermediis auguste 
obovatis obtusis sursum puberulis obscure nervosis quam intima 
oblongaobtusa tenuiora decoloria pluri-purpureo-nervosa longiori- 
bus, ligulis —, achaeniis maxi me com press is angustissime alatis 
faciebus striatis apice incrassatis glabris oxariwtatis. 

Hah. Mount Milanji, Nyassahmd ; A. Whyte , 1891, no* 35. 

Caulis O*4i~0*5 cm. long., ad nodes tuiuidus. Folia medico 
6*0-8*0 cm. et horum lobi 1 *0-1*5 cm. long, j pctioli 2*0“3*0 cm, 
long. Pedunculi 2*0~4*0 cm. long., pubosetmtes. Capitula circa 
3*0 cm. diam. Involucri phylla exterioni 1*2 cm. long,, minimum 
0*7 cm. lat.; intima vix 1*0 cm. long. Keceptaculi pa!cm 
oblongo-lanceolatie, obtusissimm, plurinervosm, fere 1*0 cm, long. 
Aehsenia 0*5 cm. long., 0*2 cm, lat,, grisoo- bnumoa. 

This has some resemblance to C y . speciosa y Iliern, of which the 
leaves are differently shaped, the involucre is not quite similar 
although nearly so, and inter alia the achenes are much longer 
and relatively narrower and provided with arista). 

C. Kirkii, Oliver Iliern. 

Man Forest ; F. J. Jackson . Mau, 8000 feet; O. Id Scott 
Flliot, no. 6909. 
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Coreopsis kilimandsharica, 0. Hoffm, 

Tropical East Africa; Bev. W. E, Taylor. 

* Bidkns, Tourn . 

B. lineaeiloba, Oliver . 

Leikipia; Dr. J. W . Gregory . 

B. robustior, sp. HOY. Verisimiliter elata et erecta, crebro 
ramosa, ramulis validis teretibus striatis solidis hispidulis deinde 
glabris, foliis sessilibns pinnatim-trilobis lobis ovatis vel ovato- 
lanceolatis acutis gross© crenato-serratis raro lobulatis foliis 
summis lanceolatis integris omnibus supra scaberrimis subtus 
bispidulis, capitulis magnis brevi- vel longius pedunculatis cymam 
paucicapitul at am strictam angustam sparsim foliatam folia long© 
excedentem efformantibus, involueri 4-seriati$ pbyllis serr. I. et II. 
lineari-lanceolatis sursum berbaceis et utrinque bispidulis basi 
ciliatis quam interiora lanceolata dorso bispido-scaberrima 
decoloria longioribus, ligulis circa 14 oblongis apice undulatis, 
acboeniis maxi me compressis quam receptaculi palose paullo 
brevioribus anguste lineari-oblongis deorsmn leviter attenuatis 
faciebus scabriusculis unicostatis margine ciliatis, aristis 2. 
brevibus unco unico vel uncis duobus munitis. 

Sab. Masai land, Elmentaita at 6000 feet; G. F. Scott Flliot,. 
no. 6846. 

Hamuli penultimi 0*3~0*4 cm. long. Eolia 4*0-5*0 cm. long. 
lobi laterales usque ad 2*0 cm., lobus intermedins usque ad 
3*0 cm. long., T0-l*5 cm. lat. Pedunculi 10-5*0 cm, long.,, 
bispiduli, Capitula pansa circa 4*0 cm. diam. Involucri pbylla 
exteriora 1*0 cm. long., 0*17 cm. lat.,* interiora 0*7 cm. long.,. 
0*22 cm. lat, Eeceptaculi palecc oblongm, obtusse, paucinervosm, 
0*8-l*0 cm. long. Ligulrn 2*5 cm. long., segre 1*0 cm. lat., circa 
12-nervosm. Disci corolleo 0*6 cm, long. Achsonia 0*6-0*8 cm. 
long., 0*15 cm. lat., sed aliqua angustiora et sterilia; aristae vix 
0*2 cm. long. 

Easily distinguished by reason of the robust babit, large heads, 
hispid involucres, and acbenes shorter than the receptacular- 
palese. 

The books on the awns are very slender and closely apposed 
to tbe shaft; on this account the plant might easily be mistaken 
for a Coreopsis* 

B. LETTCAtfTHA, Willd. 

Mount Kenia district; II. J. Mackinder . 



350' 


MR. SPENCER MOORE ON THE 


Bidens hkambensis, sp. nov. Verisimiliter data, pubescene, 
ramulis subteretibus striatis solidis Bparsim foliosis, foliia snb- 
coriaeeis sessilibua pumatim trisectis segmentis o vat is acutis 
paueilobatis sogmeuto intermcdio itaquo trilobo, eapitulis kuU- 
sessilibus peduuculatisve, involucri 2-soriatis scabrido-pubes- 
mentis phyllis exterioribus oblongis obtain herbaeeis ab in- 
terioribus tenuibus decoloribus margino scariosis iutus glabris 
paullulum superatis, ligulia circa 8 obovafco-oblongis apico 
integris, achaeniis receptaculi paleas baud excedentibus linear!- 
oblongis maxime compressis apice setosis faciobus insigniter 
unicosfcatis, pappi aristis 2-4 (srnpius 3 raro 4) nunc omnino 
levibus nunc unco unico prominulo instructs. 

Sab. TJkamba at 5-6000 feet; Gr. JR Scott Elliot, no. 64(52. 

Eamuli ultimi circa 1*0 cm. diarn. Folia sum mum 5*0 cm. 
long., sfflpe vero breviora; segmcnta lateralia 2*0~2*5 cm. long., 
1*5 cm. lat. Pedunculi 5*0 cm. long, attingentes, anopius circa 
1*0 cm. long. Capitula pansa circa 3*0 cm. diam. Involucri 
phylla exteriora 1*4 cm, interiora 1*5 cm. long. Receptaculi 
pale® lineari-oblongce, obtusissimso, obscure nervos®, 0*75 cm, 
long. Liguleo circiter 12-nervos®, 1*5 cm. long., 0*7 cm. lat. 
Disci coroll® 0*55 cm. long. Aehsenia circa 5*0 cm, long,, 
0*1 cm. lat.; aristrn 0*1-0*25 cm. long. 

Near the last, bnt with slender habit, smaller beads, different 
involucre, shorter ligules, and apically strongly setose achenes with 
. their usually three awns either smooth or with a hook standing 
well out from the shaft of the awn. 

Tribe Hele nio i i>e-k, 

IhreEiMcoiMiv urjm, Stee/z. 

H. scAimuM, JST. S. Jh\ 

Nyaasaland ; J. Buchanan , 1.895, no. 68. 

Tribe Antuem j beje, 

Euiocephaluh, Linn. 

E. Lui>ERi/mANUs, 0. Soffm. (ex descript.). 

Damaraland ; T. Q -. Sen. 

The specimen agrees in every respect with Dr. Hoffmann*® 
•description in Bull. Herb. Boiss. i. 1898, p. 86* 
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Ebxgcephalus Eenii, sp. nov. Fruticulosus, sparsim ramosus, 
ram is patentibus striatis sericeo-pubescentibus demum glabris, 
foliis august© linearibus supra pubescentibus subtus sericeisfoliis 
mirioribus pseudo-fasciculatis ex axillis oriundis, capitulis paucis 
terminalibus vel subfcerminalibus mediocribus brevipedunoulatis, 
iuvolucri phyllis exterioribus 4 late ovatis obtusissimis obtusisve 
appress© sericeis, pbyllis interioribus totidem liberis extus 
villosissimis, capitulis multiflosculosis, floseulis extimis tubulosis 
sequaliter vel inaequaliter 4-fidis diandris, antherarum loculis 
imminutis, styli ramis insequalibus, flosculorum reliquorum limbo 
amplificato 5-lobo, antberis sursum subito appendiculatis, stylo 
olavellato integro. 

Hab. Damaraland; T. G. Men. 

Folia majora 1*0 cm. x 0*05 cm,, patentia. Pedunculi circa 
0*5 cm. long., sericeo-pubescentes. Capitula 0*6 cm. diam. 
Involucri phylla exteriora et iu&riora 0*4 cm. long. Pale® 
lineares vel lineari-lanceolat®, villosissim®, harum lamina 0*2 cm. 
lung. Flos. ext. corolla circa 0*3 cm. long., basi 0*04 cm. diam., 
sursum subito usque ad 0*12 cm. dilatata; lobi lanceolati, 0*1 cm, 
long. Flos, ext, antlierae 0*08 cm. long., verisimiliter cassce: 
horum styli ramus alter satis attenuatus alterum latiorem 
execdens vel eo brevior. Achrenia immatura compressa, 
0*12 cm. long. 

Allied to j E. Luderitzianus, and like it presenting the 
peculiarity of tubular instead of radiate outermost florets. The 
longer leaves pubescent above instead of silky all over, the four¬ 
leaved involucre and quadrifld corollas of the outermost florets, 
together with the diandrous condition of tbo latter, give the 
plant abundant claims to speciiic rank. 

Anthemis, Linn . 

A . Cotula, Linn ., var. atromarginata, VatJee . 

Man Forest; M. J. Jackson. 

A remarkable form, stout and erect in growth, with larger 
heads than ordinary on unusually stout peduncles. This variety 
should, I think, be considered a distinct species, and this was the 
opinion of J. day as well as of Schultz Bipontinus. 

Tribe Sexecioxibeje. 

Ggngrothamnus, Steetz . 

Gr. HiLDEBRAimi, Oliver Hiern. 

Mombasa; G. F. Scott Mlliot , no. 6111. 
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Crassoceiuialum, Mbenoh . (G ynura, Cass*) 

C. rttwenzoreense, sp. Bov.; caulo ascendent© anguhito 
canaliculate puberalo, Mils petiolatis ovato-deltoideis acutis 
basi aperte cordatis marginibus calloso-dentatis vel dentate- 
lobulatis carnosulis glabris, corymbis dense multicapitulatJa raid- 
et parvifoliatis, eapitulis mediocribus homogamis (iloseulis omni¬ 
bus hermaphrodites) circa 30-flosculosis, involucri subeylinclrici 
phyllis 8 lineari-oblongis obtusis margin© byalinis adjectis panels 
exterioribus minimis, Iloseulis involucrum bene siiperimtibus,, 
antheris basi minutissime sagittatis, ach senna immaturis cylindricis 
apice dilatatis 8-10-striatis glabris, pappi set is quarn corolla 
paullo brovioribus scabriusculis. 

Halt. Euwenzori Mountain, 7-8000 feet; G. Id Scott Elliot , 
no. 7777. 

Foliorum lamina 6*0~7'0 cm. long., 6*0 cm. lat.; costa centralis 
pinguis, costae secundaria) pauco*, superiores obscures; polio! i* 
3*0 cm. long., crassiusculi, basi dilatati. Corymb! 8*0-10*0 cm. 
diam., puberuli. Capitula 1*2 cm. long. Involucrum 0*8 cm. 
long., 0*6 cm. diam.; pbylla 0*25-0*3 cm. lat., dorso carinulata. 
Corolla) paullo ultra 1*0 cm. long.; tubus angustus, ima basi 
necnon faucibus ampliatus ; lobi deltoideo-lineares, 0*2 cm. long. 
Styli rami appendicibus subnlatis adjectis 0*4 cm. long, 

Known at once by the broadly cordate dentate or dentate- 
lobulate leaves and densely massed capitula, 

C. Vitellinum (Gynura vitellina , Benth.). 

British East Africa, So tile and Man Forest; Id J. Jackson. 

0. nivERSiroLiUM, Ilteru, var. ciikpijdiotdes. 

Valley of the Thika-Thika ; Dr, J. W, Gregory* Somaliland, 
Sbeik Mahomet; Dr. Donaldson Smith , Kikuyu; Id J. Jackson. 

Cineraria, Less. 

C. Buchan ani, sp. nov. Erecta, puberula, caul© lignoso 
valido ramoso albo, foliis magnis late deltoideo-cordatis 5-7-lobatis 
lobis irregulariter dentatis tenuiter membranaceis inferioribus 
longissime superioribus brevius petiolatis, capitulis parvis hetero¬ 
gam is radiatis circa 20-flosculosis in cymas sublaxas multicapi- 
tulatas longipedunculatas terminates vel axillares digestis, 
nvolucri phyllis 8-9 oblongis vel oblongo-linearibus obtusis 
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aeutisve inaequilatis additis paucis subulatis minimis, ligulis 4-5 
involuemm exeedentibus oblongis brevissime 3-dentatis, disci 
flosculis omnibus fertilibus, antheris basi integris, achsemis- 
omnibus seel pnesertim exterioribus compressis apice cupulato- 
dilatatis. 

Hal). Nyassaland ; J". Buchanan , 1895, no. 10. 

.Planta fere semimetralis. Caulis deorsum 0*5 cm. diam., 
subteres, striatus. Loliorimi lamina 5*0-7*0 cm. long., 6*0~8*0 cm. 
lat., sed folia superiora minora ; petioli folioruvn infer iorum 
9*0-10*0 cm. long., 0*2-0*25 cm. lat., foliorum omnium basi 
auriculis duabus dentatis 0*3-0*5 cm. alt. instruct!. Pedmieuli 
modici 5*0-10*0 cm. long. Cymse saltern 20-eapitulatse, 3*0-7*0 cm. 
diam. Involucrum 0*4 cm. long. ; pliylla 0*5-10 cm. lat.,, 
exteribra circa 0*15 cm. long. Li guise 0*45 cm. long., vix 0*2 cm. 
lat., 4-nei'vos0e. Disci corolla* sursum gradatim amplificatso, 
0 4 cm. long. Author© corollarum lobos paullo excedentes vel 
©quantes. Aehamia immatura 0*1 cm. long. 

Distinguished by the long-stalked very broad leaves, many- 
headed cymes, small heads, S-lobed involucres, &c. 

There is at K,e\v a specimen of this collected by Mr. A. Whyte 
in Nyassaland. 

Cinerama kilimandsiiarica, Engl. 

Sotik; F. *7, Jackson. Mt. Kenia, 10,000 feet ; II. J . 
Mackinder , 

Koto N*r a, BO. 

N. trace icarpa, Kotsch/. 

Somaliland, Habrawal; Dr. Donaldson Smith. Dadaro ; 
Lord Del am ere. 

N. Grantii, Oliver t$* Iliern. 

Somaliland, Gan Liban ; Dr, Donaldson Smith. WaggaMt.; 
Mrs, Lori Dhillijps. Leikipia ; Dr. J. W. Gregory . Between 
Zanzibar and llyui; JRev. W, E, Taylor, 

N. coccinea, Oliver Iliern, 

Near Lake Marsabit; Lord Del a mere, 

N. ABYSSTNICA, Hick, 

Bahai, Mombasa; Lev. W. E. Taylor. 

N. Gregorii, sp. nov. Glabra, caule carnoso pingui foliorum 
lapsorum cicatriculis munito, eapitulis submajusculis solitariis 
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longissxme pedunculatis, peduneulis striatis omniuo midis, 
involueri phyllis 9 lineari-oblongiaobtusc-acutiaadditiaperpaucia 
exterioribus minimis, aclucuiia striatis puberulis, pappi set is 
qiiam flosculos pauHulum longioribus soriceis. 

Hal. British East Africa, Malcwa Eivcr ; Dr. J. W. Gregory. 

Caulis circa 150 cm. alt., in sicco usque ad 1*0 cm. crass us, 
hac atque iliac torulosim angustatus, apice bilurcatus. Pedunculi 
18*0 cm. alt. Oapitula 1*0 cm. long. Involueri 1*5 cm. long, 
ot lat. phylla striata, in sicco fusca; phylla exteriora setacca, 
0*2 cm, long. Elosculorutn corolla) 1*8 cm. long., dimidio 
auperiore parum dilatatse; lobi anguste lineari-lanceolati, obtim, 
0*4 cm, long. Styli rami O’5 cm. long.; appendices ovatm, 
0*035 cm. long. Achamia nondum matura 0*2 cm. long,; pappi 
setae 1*9 cm. long., ornnes simplifies. 

Distinguished chiefly by the fleshy stem, long naked peduncles, 
9-leaved involucre, and pappus slightly longer than the corollas. 

Senecio, Linn. 

S. nisciFOLius, Oliver. 

Ukamba and Kikuyu j Dr. J. W. Gregory. 

8. EMiLioiniss, Sch. Hip.? (Emilia inteyrifolla , Baker.) 

Mau, 7-8000 feet; G. F. Scott Elliot, no. OS04. 

I have not seen authentic specimens of 8. emilioides , and 
Schultz’s description is exceedingly short. Possibly a distinct 
species. 

S. montuosxjs, sp. nov.; caule robusto sulcato superne ramoso 
folioso strigoso-pubescente mox puberulo, foliis pctiolatis ovato- 
oblongis acutis margine serratis lobnlatisve scabriusculis petiolis 
laminae ssope fere mquilongis medio bi-appendiculatis basi baud 
dilatatis puberulis, capitulis parvis homogamis in eymas densius- 
culas pluricapitulatas quam folia breviores digestis, pedunculis 
propriis involucra subsequantibus bracteis parvis setaceis onustis, 
involueri cylindrici calyculati glabri phyllis 12 oblongo-linearibus 
obtusis margine late byalinis, flosculis circa 60 involucrmn bene 
snperantibus, styli ramis apice penicillatis appendice brevissima 
acuta coronatis, aebseniis immaturis cylindricis glabris, pappi 
setis albis integris. 

Hah. British East Africa, between Macbakos and Kikuyu, 
5-6000 feet; G* F. Scott Elliot , no. 6587. 

Eoliorum lamina 4*0-6*0 cm. long., 2*0-2*5 cm. lat., ten niter 
membranaeea; petioli 2*0-5*0 cm. long., horum appendices circa 
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VO-1'5 cm. long., serratse. Cymec circa 2*5 cm. diam. Bractese 
circa 0*15 cm. long. lnvolucrum 0*65 cm. long., 0*4 cm. lat. 
Calyculi phylla 015 cm. long. Corollas auranfciacao, 0*7 cm., 
styli rami 0*15 cm., achamia 0*08 cm., pappus mg re O'(5 cm. long. 

Distinguished by the appendaged petioles, rather dense cymes 
of small somewhat Emilia -like heads, the 12 involucral leaves, 
numerous florets with corollas projecting well beyond the 
involucre, and the extremely small (young) achenes. 

Var. minor. Folia brevipetiolata, in toto nec ultra 4*0 cm. 
long., calloso-serrata. Capitula paullo ini nor a (0*6 cm. long.), 
tan turn 40-flosculosa, et corollas parum hreviores. 

Sab. Ruwenzori Mountain, 9600 feet; G. F. Scott JElliot , 
no. 7729. 

Senecio ruwekzorieksis, sp. nov. Herbaceus, glaber, caule 
l'olioso angulato striato aliquantulo sinuato, foliis sessilibus ob- 
longis obtusis deorsum sensim angustatis membranaceis, paniculis 
elongatis paucicapitulafcis rari- necnon parvibractoatis, pedunculis 
propriis involucra s*epe longe superantibus nudis vel fere nudis, 
capitulis subinediocribus heterogamis multiflosculosis smpc 
calyculatis, involucri subhemisphserici phyllis circa 15 lineari- 
oblongis obtusis margine hyalinis, ligulis circa 8 involucrum 
superantibus, flosculis hermaph. circa 40, styli ramis truncatis 
penicillatis, achseniis immaturis cy'lindricis pilosiusculis, pappi 
setis albis scabridis quam involucrum brevioribus. 

Sab . Buwenzori Mountain, at 5000 feet; G. F, Scott Elliot , 
no. 8043. 

Planta circa 60'0 cm. alt. Folia 5*0-6*0 cm. long., circa 
1*5 cm. lat., costa media subtus eminens, Paniculus circa 
25*0 cm. long., pauciramosus, hujus braCteoo nequaquam ultra 
1*0 cnu long. Pedunciili proprii 0*7-4*0 cm. long., graciles. 
Involucrum 0*7 cm. long., vix 1*0 cm. lat.; phylla 0*1-0*15 cm, 
lat. Calyculi phylla perpauca, setacea, 0*1 cm, long. Ligulm 
lutese, anguste obo vato-oblongm, apice vix denticulate, 0*5 cm, 
long. Flosculi hermaph. 0*55 cm, long. Achamia fusca, 
0*2 cm. long. Pappus circa 0*5 cm. long. 

Differs from S. lat ifolius, DC., ill possessing broader capitula 
with more leaves to the involucre, a greater number of ray-florets, 
smaller, much more numerous disk-florets, <fcc. 

S. urundeksis, sp. nov. Elat us, praeter collum lanes um glaber, 
caule erecto valido sursum ramose subtereti insigniter striato, 
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longissime peduneulatis, pcdiinculis striatis oumino iiudis, 
involucri phyllis 9 lincari-oblongis obtuse-acutis odditis perpaueis 
exterioribus minimis, aehmniis slriatis puberulis, pappi set-is 
qnam floseulos paullulum longioribus sericeis. 

Hah. British East Africa, Malewa Biver; Dr. J* JIG Gregory. 

Oaulis circa 15 0 cm. alt., in sieco usque ad 1*0 cm. missus, 
hae atque iliac torulosirn angustatus, apice biturcatus. Peduneuli 
13*0 cm. alt. Capitula 1*0 cm. long. Involucri 1*5 cm. long, 
et lat. phylla striata, in sicco fusca; pliylla exteriora setacea, 
0*2 cm. long. Plosculorutn corollas 1*8 cm. long., dimidio 
superior© parum dilatatse; lobi anguste lineari-laneeolati, obtusi, 
0*4 cm. long. Styli rami 0*5 cm. long.; appendices ovattc, 
0*035 cm. long. Aclnenia nondum matura 0*2 cm. long .; pappi 
setm 1*9 cm. long., oinnes simplices. 

Distinguished chiefly by the fleshy stem, long naked peduncles, 
9-leaved involucre, and pappus slightly longer than the corollas. 

Senecio, Linn* 

S. DisoiEOUUs, Oliver . 

Ukamba and Kikuyu ; I)r. J. W. Gregory. 

S. emilioides, Sell* Bip .V (Emilia integrifolia , Baker.) 

Mau, 7-8000 feet; G. F. Scott 'Elliot, no. 6864. 

I have not seen authentic specimens of 8* emilioides , and 
Schultz’s description is exceedingly short. Possibly a distinct 
species. 

S. Montrose'S, sp. nov.; caule robusto sulcato superne ramoso 
folioso strigoso-pnbescente mox puberulo, foliis petiolatis ovato- 
oblongis acutis margin© serratis lobuhtisve scabriuseulis petiolis 
lamina) smpe fere sequilongis medio bi-appendiculatia basi baud 
dilatatis puberulis, capitulis parvis homogamis in cymas densius- 
eulas pluricapitulatas quam folia breviores digestis, pedunculis 
propriis involucra subsoquantibus bracteis parvis setaceis onustis, 
involucri cylindrici calyculati glabri phyllis 12 oblougo-linearibus 
obtusis margine late hyalinis, flosculis circa 60 involuerum bene 
superantibus, styli ramis apice penicillatis appendice brevissima 
acuta eoronatis, achseniis immaturis cylindricis glabris, pappi 
setis alb is integris. 

Hah. British East Africa, between Machakos and Kikuyu, 
5-6000 feet; G. F. Scott Elliot , no. 6587. 

Eoliorum lamina 4*0-6*0 cm. long., 2*0-2*5 cm. lat., ten niter 
membranaeeaj petioli 2*0-5*0 cm. long., horum appendices circa 
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l*0-l*5 cm. long., serratoc. Cymce circa 2*5 cm. diam. Bractese 
circa 0*15 cm. Jong. Involucrum 0*65 cm, long., 0*4 cm. lat. 
Calyculi pliylla 0*15 cm, long. Corolla aurantiaeaa, 0*7 cm., 
styli rami 0*15 cm., aehaenia 0*08 cm., pappus mg re 0*6 cm. long. 

Distinguished by the appendaged petioles, rather dense cymes 
of small somewhat Emilia -like heads, the 12 involucral leaves, 
numerous florets with corollas projecting well beyond the 
involucre, and the extremely small (young) adieues. 

Var. minor . Eolia Lrevipetiolata, in toto nee ultra 4*0 cm. 
long., ealloso-serrata. Oapitula paullo minora (0*6 cm. long.), 
tantum 40-flosculosa, et corollas pa rum breviores. 

Ilab. Rutvenzori Mountain, 9600 feet; G. F. Scott Elliot, 
no. 7729. 

Senecio KuwENzoniEisrsis, sp. nov. Herbaccus, glaber, caule 
folioso angulato striato aliquantulo sinuato, foliis sessilibus ob~ 
longis obtusis deorsum sensim angustatis membranaeeis, paniculis 
dongatis paucicapitulafcis rari- necnon parvibracteatis, pedunculis 
propriis involucra saepe longe superantibus nudis vel fere nudis, 
capitulis submedioeribus hcterogamis multiflosculosis smpe 
calyculatis, involucri subhem isphaerici phyllis circa 15 lineari- 
oblongis obtusis margin© hyalinis, ligulis circa 8 involucrum 
superantibus, floseulis hermaph. circa 40, styli ramis truncatis 
penicillatis, ach&uiiis immaturis cylindricis pilosiusculis, pappi 
setis albis scabridis quam involucrum brevioribus. 

Hob . Buwenzori Mountain, at 5000 feet; G. F. Scott Elliot , 
no. 8043. 

Planta circa 60*0 cm. alt. Eolia 5*0-6*0 cm. long., circa 
1*5 cm. lat., costa media subtus eminens. Panieulus circa 
25*0 cm. long., pauciramosus, hujus bractem nequaquam ultra 
1*0 cnu long. Pedunculi proprii 0*7-4*0 cm. long., graciles. 
Involucrum 0*7 cm. long., vix 1*0 cm. lat.; phylla 0*1-0*15 cm. 
lat. Calyculi phylla perpauca, setacea, 0*1 cm, long. Lignite 
lutese, anguste obovato-oblonga), apice vix denticulate, 0*5 cm. 
long. Elosculi hermaph. 0*55 cm. long. Acluenia fusca, 
0*2 cm. long. Pappus circa 0*5 cm. long. 

Differs from S. latifolius , DC., in possessing broader capitula 
with more leaves to the involucre, a greater number of ray-florets, 
smaller, much more numerous disk-florets, <&c. 

S. ubundensis, sp. nov. Elatus, prseter collum lanosum glaber, 
caule erecto valido sursum rainoso subtereti insigniter striato, 
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foil is radical ib us fore onmi.no evanidis, caul inis scssilibus baud 
decurrcntibus ovatis vel ovato-oblongis aeutis basi trunoatia vel 
obtusis marline dcntatis vel undulatia norvo contrail subtus 
promintilo, paniculis folia excodcntibus multioapitulatis niri- d 
parvibracteatis, pedunculis propriis plerumquo cap it til a cxcc- 
dentibus grucilibus, eapitulis stibmodiocribus homogamis circa 
25-flosculosis, involucri subturbinati calyculati phyllis 12 1 inear i- 
lanceolatis acutis margin ibua late hyalinis, ealyculi phyllis 
perpaucis (circa 8), AobcuHh involucrttm vix supenmtibiiH, styli 
rands subcapitcllatis truncatis penicillatis, achmiis imnuitum 
parvis cylindricis 5-cosfcatis puberulis, pappi set is albis integris. 
quarn corolla paullo brevioribus, 

J Tab* Urundi, 4-5000 feet; G. F. Scott Elliot , no. 8181. 

OauJia usque ad 80*0 cm. alt., deorsum fere 0*5 cm. diam. 
Folia caulina modice 6*0 -8*0 cm. long, (sturnna par urn imminuta) 
ot 2*0~3*0 cm. lat. Paniculi 12*0-15*0 cm. long, Pedunculi 
proprii usque ad 3*5 cm. long.; h or urn brae teas angusto lineares, 
circa 0*5 cm. long. Involucrum 0*8 cm. long., deorsum 0*8 cm. 
Bursum 0*55 cm. diam. Calyculi pliylla setacea, circa 0*7 cm., 
long. Corolla) lutese, 0*6 cm., styli rami 0*1 cm., aclueniu 
0*12 cm. et pappus 0*55 cm. long. 

Also near Senecio latifolius , DC., but differing from it, inter 
alia , in its homogamous capitula, its involucres, &c. 

Senecio basipinnattjs, Baker . 

Near Lake Marsabit; Lord Delamere, 

S. KAitAOUEKSis, 0. llojpm. (ex deseript.). 

TIHindi and Kmvenzori district, 4-5000 feet; Q. F. Scott 
Elliot , nos. 7478, 8108. 

8. At ULT1CORYAI. bos us, Klatt. 

Euwenzori; (L F. Scott; Elliot , nos. 7685, 7843. 

S. Tit an s At akin us, sp. uov. Ascciidens, glaber, caulo toreti 
folioso in lougitudinem striato, foliis sessilibus oblancoolato- 
oblong is obtusis crebro necnon impariter calloso-dentatis basil) us 
cordatis vix sagittatis amplexicaulibus, capitulis mediocribus 
heterogamis radial is in paniculos sat apertos pluricapitulatos 
bracteatos folia longe excedcntes digestis, pedunculis propriis 
involucra longe excedentibus vel subsequantibus, involucri cylin- 
drici calyculati puberuli phyllis circa 13 linearibus acutis 
alterorum marginibus byalinis alterorum membranaceis, ligulis 
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circa 10 involucrum longe excedeutibus, flosculis licrmaph. circa 
40 borum corollis involucre subaequialtis, styli, ramis trunc'atis 
penicillatis, ach semis cylindricis 5-costatis glabris, pappi setis 
a!bis scabriusculis. 

Hah. Buwenzori Mountain, 8-9000 feet; G. F. Scott Elliot, 
3io. 7730. 

Eolia 5*5-6*0 cun long., 2*0-2*5 cm. lat., subtus obtuse puberula 
pallidioraque. Paniculi circa 20*0 cm. long.; hujus bractese 
inferiores foliacese, 3 0-5*0 cm. long., superiores lineari-setacese, 
summum 1*5 cm. long. Pedunculi proprii 4*0 cm. long, raro 
attingentes interdum vix 1*0 cm., graeiles, paucibracteati. 
Involucrum circa 1*0 cm. long., 0*6 cm. lat. Calyculi pbylla 
pauca, linearia, nunc involncrum subsequantia nunc quam id 
manifeste breviora. Li guise lutese, oblongse, apice integral, 
1*0 cm. long. Elosculorum hermaph. corolla 0*7 cm., styli rami 
0*12 cm., achaenia 0*6 cm., pappus 0*6 cm. long. 

Apparently near Senecio confertus , Sell. Bip., but with, many 
weighty points of divergence in respect of leaf, involucre, 
florets, &c. 

Senecio sotikensis, sp. nov. Herbaceus, perennis, gland u- 
loso-pubescens, caule stricto valido dense folioso, foliis sessilibus 
oblongis obtusis basi amplexicaulibus pinnatifido-lobatis lobis 
utrinque circa 8 rotundatis obtusissimis integris, capitulis 
mediocribus beterogamis radiatis in corymbos breves terminales 
paucicapitulatos foliis sequilongos digestis, pedunculis propriis 
capitula excedeutibus vel sequantibus glanduloso-pubescentibus 
bracteis subsetaceis onustis, invohicri campanulati calyculati 
breviter pubescentis pbyllis circa 22 anguste lineari-laneeolatis 
acuminatis marginibus byalinis, calyculi pbyllis paucis sat 
elongatis, ligulis circa 20 involucrum bene superantibus, fiosculis 
bermaphroditis circa 60-70, achamiis immaturis cylindricis apice 
leviter attenuatis glabris, pappi setis albis scabridis quam 
involucrum brovioribus. 

Hal. British East Africa, Sotik; F. J. Jackson * 

Planta usque ad 40*0 cm. alt. Caul is summum 0*5 cm. diam., 
angulatus, foliis fere omnino obtectus. Eolia cbartacea, modice 
4*0-5*0 cm. long., 1*5 cm. lat.; borum lobi 0*4-0*6 cm. long, et 
0*4 cm. lat, Corymbi circa 5*0 cm. long.; pedunculi proprii 
circa 1 *0-1*5 cm. long,; borum bractese circa 0*8 cm, long. 
Involucrum 1*0 cm. long, et lat. Li guise segre 1*5 cm, long,, 
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lute®, oblong®, apice brevissime 3-dentat®, 4-nervosa. Floseu- 
lorum hermaph* coroll® 0*7 cm, long. Achsenia 0*2 cm. et 
pappus 0*7 cm. long. 

To be inserted in the genus next to Senecio Fitriscltelleri , Engl., 
from which it differs in its glandular pubescent clothing, the lobecl 
leaves, larger heads with a greater number of narrower involucral 
leaves, long ligules, &c. 

Senecio Telekii, 0, llofm . 

Mount Kenia, Teleki and Hohnel Valleys; Xh\ J'. W* Gregory. 

S. spartareus, sp. nov.; caule gracili verisimiliter simplici 
tereti in longitudinem striato glabro fere efoliato, foliis line- 
aribus sursum sensim longeque attenuatis deorsum cauli appli- 
catis necnon enixi vaginantibus glabris, capitulis parvis homo- 
gamis multiflosculosis in glomerulum apicalem 3-5-capitulatum 
digestis, involucri late turbinati fere ecalyculati ima basi pubes- 
centis ceterum glabri phyllis 13 oblongis acutis vol breviter 
acuminatis margine late hyalinis, flosculis fere 40 involucro 
mquilongis, styli ramie truncatis exirnie penicillatis, achamiis 
immaturis subc} lindricis (deorsum paullulum attenuatis) glabris, 
pappi corollas baud excedentis setis albis scabriusculis. 

Hah . Kavirondo, 4-6000 feet; G. F. Scott Elliot , no. 7029. 

Caulis fere usque ad 40*0 cm. alt., suinmum 0*15 cm. diarn., in 
sicco stramineus. Folia usque ad 2*5 cm. long., pleraque vero 
breviora, snmmum 0*2 cm. lat. Glomeruli circa 2*0 cm. diam. 
Pedunculi proprii circa 0*5 cm. long., puberuli. Involucrum 
0*7 cm. long, et (sursum) lat. Corolla) lute®, vix 0*5 cm. long. 
Styli rami vix 0*1 cm., aehamia 0*13 cm., pappi set® vix 0*5 cm.long. 

Distinguished by the spartioid habit, the few scale-liko leaves, 
and glornerulcs of small homogamous eapitula. 

S. Jack son t, sp. nov. Planta suba caulis rhizomate sat valid o 
ahundanter librillilero fiilta, foliis arete eongestis linearibus vel 
angustissime lineari-spafhulaiis obtusis carnosulis basibus 
membranaceis aliquantulo dilatatia insertis marginibus ssepissirrie 
saltern in sicco maxime revolutis supra scabriusculis subius 
pneeipue in nervo centrali eminenter albo-pilosis, capitulis 
inediocribus heterogamia multiflosculosis in corymbos perpauci- 
capitulatos quam folia brevioribus digestis, peduneulis propriis 
eapitula exeedentibus bracteatis, involucri campanulati calyculati 
glalri phyllis subbiseriatibus circa 20 lineari-lanceolatis acutis 
marginibus hyalinis, ‘ligulis circa 20 involucrum superantibus, 
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flosculis hermapli. circa 60, achseniis immaturis angustis cylin- 
dricis apice paullulum contractis obscure puberulis, pappi setis. 
albis scabriusculis. 

Hah. British East Africa, Sotik ; F. J, Jackson* 

Ehizoma 0*4 cm. cliam. Caulis 1 *0-2*0 cm. alt., foliorum 
vaginis omnino obtectus. Folia 3*0-6*0 cm. long., in sicco 0*15- 
0*35 cm. lat. Corymbus sum mum vix 3*0 cm. long. Pedunculi 
proprii usque ad 2*0 cm. long.; horum bracteae lineares, basi 
dilatatse, circa 1*0 cm. long., juniores vero breviores. Invo- 
lucrum 1*0 cm. long., vix totidem lat.; calyculi phylla 0*5 cm. 
long., erecta. Ligulae lutese, obovato-oblongse, brevissime 
S-denticulatse, 4-nervosse, 0*8 cm. long. Flosculorum hermapli. 
corolla 0*65 cm. long. Styli rami truncati, penieillati, 0*13 cm. 
long. Acbsenia 0*15 cm. et pappus 0 7 cm. long. 

Perhaps near Senecio pachyrliizus , O. Hoffrn., but with different 
leaves and inflorescence, smaller heterogamous capitula, <fcc. 

Senecio sarmentosus, 0.LI offm. 

British East Africa; Dr. J . W. Gregory. 

S. MARANGTJENSIS, O. Hoffni . 

Mt. Euwenzori, over 10,000 feet; G. F. Scott Elliot, , no. 8110. 

S. CYDONIIFOLITTS, O. Hoffm. 

Tropical East Africa; Fev. W. F. Taylor. 

S. milan.T i anti s," sp. nov. Planta herbacea, erecta, glabra,, 
caule crasso humili folioso, foliis longipctiolatis peltatis sub- 
orbiculatis margin© plurilobulatis tenuiter carnosulis, capitulis 
mediocribus bomogamis pauciflosculosis in corymbos elatos folia 
magnopere excedentes deorsum eramosos sparsim braeteatos 
digestis, pedunculis propriis capitula excedentibus sparaissime 
bracteatis, involucri cylimlrici calyculati phyllis 12-13 linearibus 
vel anguste lincari-laneeolatis obtusis marginibus hyalinis, 
flosculis circa 17 involucrum paullulum superantihus, styli 
ramis truncatis penicillatis, achaeniis subcylindricis superne 
levifcer attenuatis 10-costatis dense sericeis, pappi setis sub- 
stramineis scabridis involucrum paullo superantibus* 

Tlah. Nyassaland, Mount Milanji; A. Whyte . 

Caulis 6*0~8*0 cm. alt., 0*5 cm. diam., deorsum ssepe foliorum 
dilapsorum petiolis quasi fibrillis onustus, intervallis 0*5-l , 5 cun. 
foliigerus. Folia 3*5-6*0 cm. long, et totidem lat., tenuiter 
palmatinervia, horum lobuli inter se incequales, smpissime 0*3- 
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0*8 cm. long, et 0*5-1‘5 cm. hit.; petioli ima basa aliquantulo 
dilatati, 0*3~0*6 cm, long. Coryuibi 30*0-20*0 crn. long., 
deorsum validi, pluristriati, bracteis sessilibus ovatis oblongisvo 
hoc ultra. 1*5 cm. long, onusti. Pedimculi proprii 1*5-2*5 cm. 
long., graciies. Involucrmn floreseens 1*0 cm. long., 0-7 cm. 
bit.; hujus ealyculi phylla pauca, lineari-setacea, 0*3-0*4 cm, 
long, Corollm lutesc, fere 1*0 cm. long. Styli rami 0*17 cm. long. 
Achomia 0*3-0*35 cm, necnon pappus 0*7 cm, long. 

Perhaps near Senecio tr op ceolifalius , O. lloffm., but different in 
respect of its lobulate leaves, longer corymbs, longer homo- 
gam oils eapitula, and many other characters. 

3'enecio nandensts, sp. nov.; caule valido fistuloso subtcreti 
eximie str’mto folioso glabro, foliis rotundato-ovatis margine grosse 
et acute dentatis vel etiain lobatis hasi late truncatis inein- 
branaceis supra glabris subtus crispe pubescentibus petiolis sat 
longis juxta medium necnon basi aurieulatis pubescentibus fultis, 
•eapifculis parvis homogamis pauciflosculosis in paniculos cymosos 
densi- et multicapitulatos digestis, involucri anguste cylindrici 
calyculati phyllis 8 oblongo-linearibus acutis margine late 
byalinis glabris, floseulis circa 12 involucrmn insigniter exce- 
dentibus, styli rarnis truncatis longiuscule exsertis, achseniis 
immaturis cylindricis puberulis, pappi setis albis scabridis 
involucrum excedentibus. 

Hal. Nandi; Q- . F Scott Flliot , no 6987* 

Caulis circa 0*4 cm. diam. Poliorum lamina circa 4*5 cm. 
long, et lat.; petioli 2*0-2*5 cm. long. Paniculi 10*0-12*0 cm. 
long., 5*0~9*Q cm. diam, Peduneuli proprii circa 0*5-07 cm. 
long., bracteis setaceis 0*3-0*5 cm. long, onusti, Involucrum 
mgre CK> cm. long, ct 0*4 cm. lat. Oalyculi phylla subulata, circa 
0*15 cm. long. Corollas lute®, 0*8 cm. long. Styli rami 0*2 cm., 
aclumria 0*12 cm., pappus 0 7 cm. long. 

Apparently near S. sulsoandens , iloehst., which has somewhat 
different leaves, eapitula fewer together in small cymes, only 
5 mvolucral leaves, Ac. 

S. Elliotxi, sp. nov.; caule debili folioso mox fistuloso 
sulcato glabro, foliis ovatis vel ovato-oblongis longe acuminatis 
basi truncatis necnon aliquantulum obliquis margine dentatis 
vel dentato-lobulatis tenuiter membranaceis petiolis tenuibus 
sat longis ima basi dilatatis sivffultis, capitulis submediocribus 
homogamis pauciflosculosis in cymas pluricapitulatas paniculum 
bracteatum folia exeedentem efformantes digestis, involucri 
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•cylindrici calyculati phyllis 8 linearibus acntis in sicco stramineis 
marginibus baud hyalinis quani peclunculi proprii gracillimi 
iongioribus, flo.sculis 11 involucro aequialtis, sfcyli xamis trnncatis 
penicillatis, acbaeniis immaturis cylindricis 10-costatis glabris, 
pap pi albi setis scabridis quam corolla panliulum brevioribus. 

Sab. Eawenzori Mountain, 7000 feet: G. F Scott MUot, 
no. 7826. 

Foliorum lamina 3*0-1*0 cm. long., l*5-2*3 cm. lat.; petioli 
1*5~2*0 cm. long. Paniculi saltern 10*0 cm. long.; cymae circa 
3*0 cm. diam. Bractem inferiores foliacem, serrulatm vel undu- 
latae, 1*5-3 0 cm. long.; superiores setaceae, 0 3-0*7 cm. long. 
Pendunculi proprii modice circa 0*5 cm. long. Involucrum 0*8 
cm. long, et dimidio lat. Calyculi pbylla pauca, circa 0*3 cm. 
long. Corollse lutea?, 0*7 cm. ; styli rami 015 cm,, acbsenia 0*1 
-cm., pappus 0*6 cm. long. 

Near the species last described, but with different leaves, 
fewer florets to the heads, longer and narrower involucral 
leaves, <fce. 

Sefecio Marlotiiianijs, 0. lloffm. 

Yar. minor, var. nov. Humilior (nec ultra 15*0 Jem. alt.). 
Folia angustiora, modice circa 1*0 cm. long. Oapitnla vis 1*5 
cm. diam. attingentia. 

Ilab. Damaraland; T. G . Fen. 

Euryops, Cass. 

E, Jacksoni, sp. nov. Breviter caulescens, glaber, foliis 
caruosulis sessilihus elongatis anguste linearibus obtusis basi 
anguste vaginantibus (vaginis calvis) apicem versus eaulis 
confertis, pedimeulis axillaribus monocephalis folia multo exce- 
dentibus, capitulis pro genere magnis multiflosculosis, involucri 
phyllis circa 12 usque ad medium partitis ovatis obtusis 
microscopic© ciliolatis trinervibus, ligulis circa 12 involucrum 
bene excedentibus oblongis apice integris vel brevissime trifidis, 
achseniis turbinatis conspicue costatis sursum pubescentibus, 
pappi setis achasnio subsequilongis crispis scabridis albis cadu- 
cissimis. 

Hab. British East Africa, Kikuyu ; F. J. Jackson . 

Caulis ex exempli, rnihi ohviis 5*0-6*0 cm. alt., 0*25 cm. diam., 
sursum nudus. Folia modice 2*0-2*5 cm. long., 0*1 cm. lat., 
erecto-patentia. Pedunculi 8*0-10*0 cm. long., striati. Capitula 

LINN. JOIJRN.—BOTANY, VOL. XXXV. 2 E 



862 


MR* SPENCER MOORE ON THE 


expansa 2*5~3*0 cm, diam. Involueri 0*6 cm. long, phylla 
modica 0*15 cm. kit, Ligube 18 cm. long., 0*2-0*25 cm. lat., 
deorsum gradatioa attenuata* Aehamia 1*5 cm. long.; pappi 
set® 1*3 cm. long., 

The affinity of this is with. Euryops Antinorii ( Wemeria 
Antinorii Avotta), which is acaulescont, has much longer leaves 
and, relatively to those organs, shorter peduncles, also oblong- 
lanceolate scarioso-ciliate involueral leaves, &c. 


Mm/opswn Africa? tropicalis conspectus. 

§ I, Angudifolice. Folia acicuiaria vel angusto line aria. 

Folia parva, acicuiaria, arete imbricata. 

Pedunculi abbreviati sc. capitulo 

paullo longiores ....1. A. dacrydioides, Oliver. 

Folia elongata, anguste linearia, laxius 
imbricata. 

Oapitula corymbosa. 2. 22, pinifolia, Rich. 

Capital a pedunculis elougatia solitatini 
suffulta. 

Acaulis. Pedunculi folia paullo ex- 
cedentes. Folia basi dilatata 
ciliata. Involueri phylla ob- 

longo-lanceolata *.. 3 . E. Antinorii , nob. 

Caulescens. Pedunculi folia multo 
excedentes. Folia basi calva. 

Involueri phylla ovata.4. E. Jaeksoni, nob. 

§ II. Latifolice. Folia oblanceolata vel oblauceolato-obovata, 

Breviter caulescens. Folia conferta. 

Pedunculi folia multo excedentes .. 5. E. mnalenm, nob. 
Caulis elongates. Folia sparsa. Oapitula 

brevius pedunculata .6. E. Osteospermuni, nob. 

257. Sehenckii, 0. Hoflin., in Bull. Herb. Boiss. i. 1898, p. 88, is 
not included. It is a native of FTamaqualand, and probably does 
not reach the Tropic of Capricorn. 


Tribe Abctot ideas. 

Meridiana, SUL (Crazania, Auct .) 

M. diefusa ( Gazania diffusa , Spreng.)* 

Trop. East Africa ; Eev, W. 'E, Taylor . Ukamba and Masai- 
land, 5-6000 feet; Q . E. Scott Elliot , nos. 6421, 6761. 
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Latstdtxa, Less* 

L. Rilppei,lii, Benth* Sf Hook* fit . 

British East Africa, Sotik; F. J. Jackson* Leikipia Plateau; 
Dr* J. W* Gregory* 

Haplocarpha, Less* 

H. scaposa, Ware. 

Lukoma (Likoirsa ?), Lake Nyassa; Wm. Bellingham* Ste¬ 
venson Road and Shire Highlands, 5-6000 feet; G. F. Scott 
Flliot , nos. 8337, 8583. 

Cbocodxlodes, Adans . (Rerkheya, Fhrh*) 

O. Spekeanto, 0* Kuntze* 

Kikuyu ; J! J. Jackson* IJkamba, 5-6000 feet; G* F* Scott 
Flliot , no. 6119. 

Platycarpha, Less. 

P. CARLiKOiBES, Oliver df Hiern . 

Damar aland; T* G. Fen. 

Tribe Cyxaroidea), 

Echixops, Linn* 

E. amplexicatjlis, Oliver . 

Sotik; F. J. Jackson ; Karagwe and near Albert Edward 
Nyanza, 4-5000 feet, nos. 7488, 8059. 

E. (§ Oligolepis) axgxjstilobtjs, sp. nov. ; caul© ©recto 
valido crebro folioso sulcato floecoso-araneoso delude glabro et 
rubescente, foliis alte bipinnatiseetis subtus araneosis segmentis 
ultimis anguste linearibus debiliter spinoso-acuminatis integris 
vel alt© 2-5-lobis lobis ssepe basalibns rhachide communi necnon 
rhachidibus partialibus anguste linearibus, capitulorum glome- 
rulis mediocribus permulticapituliferis manifest© pedunculatis, 
globosis, receptaculo communi globoso verrucoso, involucri setis 
quam ©jus phylla multo brevioribus stramineis phyllis exterior- 
ibus linearibus vel lineari-spathulatis quam intermedia lanceo- 
lata sursum long© spinoso-acuminata brevioribus et una cum iis 
margin© sursum rigid© ciliatis phyllis intimis fere usque ad 
medium, connatis acutis, receptaculo partial! nudo, corolla bene 
exserta, antherarum auricnlis barbatis, achseniis involucri phylla 
intima circiter semisequantibus villosis, pappi setis ima, basi 
connatis. 


2 e 2 
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Hah, Masailand, at 8000 feet ; G. F, Scott Elliot , no. 7005. 
Folia usque ad 17*0 cm. long., jimiora vcro breviora ; horum 
rlxachis mmquanx ultra 0*l-0*2 cm. diam. ; 3obi primarii 2*5-5*0 
cm. long. ; secundarii plcrumque 0*8-1 *0 cm. long, ot circa 
0*1 cm. diam. Pedunculi circa 5*0~8*0 cm. long., aranoosi. 
Glomeruli 8*5 cm. necnon roceptaculum commune 1*0 cm. diam. 
Involucri circa 1*5 cm. long, et 0*7 cm. diam.; horum aetfe 
0*3-0*9 cm. long.; phylla extima 1*0 cm. intermedia usque ad 
1*7 cm., intima 1*1 cm. long. Corolla yerisimilitcr alba, in toto 
1*3 cm. long. ; tubus 0*45 cm., pills brevibus glandulosis sparsi- 
uscule indutus. Adhsenia 0*8 cm. et pappus 0*15 cm. long. 

Easily distinguishable from its congeners, in addition to the 
characters determining its sectional position, by the weakly 
spinous leaves with their very narrow divisions and rhachis, by 
the globular glonierules and common receptacle, &c. 

I have not been able to see the outer (common) involucre of 
this plant. 

Cardtttjs, Linn . 

C. iij'wm, zoRiEisrsis, sp. nov.; caule ascendente folioso angu- 
lato sulcato puberulo mox glahro, foliis ambitu oblongo-lanceo- 
latis deorsum lobatis sursum serrato-erenatis lobulatisve amplexi- 
eaulibus nunc longiuscule nunc brevius spinosis membrauaceis 
cito fere omnino glabris subtus pallescentibus adjectis paucis 
prsesertim apicem versus parvis ovatis rarispinosis, capitulis 
parvis paucis (circa 8) ad apicem caulis approximate multi floscu- 
losis, pedunculis abbroviatis sc. quam folia brevioribus,, peduneulis 
propriis ab involucris superatis vel. iisdem iequilongis, involucri 
late cylindriei circa 8-seriatis phyllis lauceolatis breviter spinosis 
(spinis ssope mox recurvis) dorso exirnie nervoso-striatis margin© 
rigid© eiliolatis, receptaculo piano, coroll is fere usque ad medium 
partitis, achaoniis noxtdum maturis eylindricis glabris, pappi sotis 
pluriseriatis fuscis scabridis acluonia loug© exeedontibus. 

JE£ab. Mt. Kuwenzorj, 10,000 feet; G. M Scott Elliot, no. 
8108. 

Eolia majora modice 8*0-16*0 cm. long., 2 5-3*0 cm. lat.; 
minora modo 0*6 cm. long., et vix totidem lat.; lobi 0*5-l*3 cm. 
long.; nervi supra fere plani subtus prominuli et laxe reticulati; 
spinse majores 0*5-1‘0 cm. minores modice 0*15-0*2 cm. long,, 
omnes basi atratce sursum stramineae. Pedunculus communis 
circa 1*0 cm, long, Involucrum 1*0 cm. long, vel parum majus, 
1*2 cm. diam.; phylla extima 0*3-0*4 cm. long.; intermedia 
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0*6-Q*7 cm., intima fere 1*6 cm. long., liorum spin! ferminales 
0*l~O3 cm. long, Eeceptacnli setae fuscse, circa 0*5 cm. long. 
Corollas in toto fere 1*5 cm,, hujns lobi 0*6 cm. long. Pappi 
setae 1*0 cm. long. 

Leaves much like those of Cardims leptacemthus , Pres., only 
less deeply divided, but with its small beads and shortly spinose 
involncral leaves the difference between this and C. leptaccmthm 
is very striking. 

CaBDTJTTS XEPTACANTHUS, Fres. 

Mt. Kenia, terminal moraine of sheet glaciation; Dr. J. Wl 
Gregory. Mt. Euwenzori, 5300 feet, and Kiriba, N.E. of Lake 
Tanganyika, 7-8000 feet; G. F. Scott Elliot nos. 7609, 8379. 

Yar. Steudneri, Fngl. 

Tropical East Africa; Rev. W. F. Taylor. Man; G . F. 
Scott Flliot, no. 6961. 

Cnicus, Linn. 

C. POLY ACANTHUS, Ilochst. 

Usambara ; Buehwald , no. 318. 

Centaurea, Linn . 

C. Aylmeri, Raker. 

Somaliland, above the Upper Sheik; Mrs. Lort Phillips. 
Gan Liban ; Dr. Donaldson Smith . 

Tribe Mutisiacea:. 

Pleiqtaxis, Steetz. 

P. vernonioides, sp. nov. Yerisimiliter herbacea, caule erecto 
tereti robusto striato albo-tomentoso deinde efoliato sursuro 
sparsim ramoso ramis juvenilibus crebro foliosis, foliis sessilibus 
anguste lineari-lanceolatis acutis basibus caulem laxiuscule 
amplectantibus margin© crenulatis rngosis supra griseo-araneoso- 
pubescentibus subtus dense albo-tomentosis, capitulis solitariis 
majusculis globosis multiflosculosis breviter pedunculatis, in- 
volucri phyllis circa 7-serialibus extimis (serr. I.-I1I.) parvis 
una cum interioribus manifeste longioribus oblongo-ovatis intimis 
elongatis et late oblongis omnibus obtusissimis glabris sursum 
atratis, flosculis exsertis, acbseniis anguste cylindricis vel (api- 
cibus leviter coarctatis) sub cylindricis pubescentibus quam pappus 
stramineus paullo brevioribus. 



MB. SREKCER MOORE OK THE 


866 

Sab. Near Lake Tanganyika; G. P* Scott Elliot , no* 8852. 

Canlis 0*4 cm. diam., intervallis brevibus vestigiis vel saltern 
cicatricibus foliorum transitorum onustus. Folia circa 0*0 cm. 
long., 0*6-0*9 cm. lat. Pedunculi circa 2*0-3*0 cm, long., 
araneosi, bracteis parvis scalariformibus instruct!. Capitula 
circa 2-0 cm. long, ©t 2*5 cm. lat. Iuvolucri pbylla extima 
0*3-0*4 cm. long., fere 0*8 cm. lat .; interiora usque ad 1*2 cm. 
long., intima 1*7 cm. long., 0*4 cm. lat. Corollas tubi pars 
attenuata 0*8 cm., pars ampliata vix 0*2 cm. long.; lobi 0*7 cm. 
long. Aehsenia 1*0 cm., pappi setm usque ad 1*3 cm, long. 

Judging from Dr. Hoffmann’s clavis (Bot. Jahrb. xv. p. 586), 
this is nearest Fleiotaxis affinis , O. Hoffm., a species which I 
have not seen. From this it differs inter alia in the shape and 
size of its leaves and pubescent achenes. According to Hoffmann, 
P. affinis is very like P. rugosa, 0. Iloffm., which has heads 
differently shaped from those of Mr. Scott Elliot’s plant, with the 
involucral leaves in many series, there being several series of very 
small outer ones for instance. In this characteristic I presume 
that P. affinis shares, this being another and important point 
of difference between it and P. vernonioides . 

Erythrocephalum, BentJu 
, E. zambesiahum, Oliver Siern . 

Shire Country, Sotchi; G. P. Scott Elliot , no. 8585. 

Yar. akgtjstieoxium, var. nov. Folia anguste lineari-lanceo- 
lata, crebro serrulata, 0*65-0*8 cm. long., basin versus 0*7-0*9 
cm. juxta medium 0*5-0 7 cm. lat. 

Nyassaland; Simons . 

Acixtrothauamus, 0. Sofia . 

A. MARGIKATUS, 0. Hoffm . 

Eabai Hills, Mombasa; Rev. W. E. Taylor . Near Lake 
Marsabit; Lord Delamere . 

Dicoma, Gass. 

D. AKOMALA, Sond, 

Damaraland; T. G, Ben. Nyika Country, N.W. of Lake 
Nyassa, 6500-7890 feet; Richard Crawshay. German East 
Africa, TTrigi, 4-5000 feet; G. P. Scott Elliot , no. 8144. 

Hochstetteria, DC. 

H. Schimperi, DC. 

Somaliland, Wagga Mt.; Mrs. Lori Phillips. 
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Perdicium, Linn . (Gerbera, AucL) 

P. Jamesoni ( G-erbera Jamesoni, Bolus). 

Transvaal, Pilgrim’s Pest Goldfield; Rev. W. Greenstoch . 

P. aeyssiis'ICTjm, liiern . 

Between Zanzibar and Uyui; Rev* W. E. Taylor* Nandi and 
Sliire Country ; G, F. Scott Elliot , nos. 7056, 8604. 

Tribe Cxchoriacejs. 

Crepis, Linn* 

C. KILIMANDSHARICA, 0. Iloffm* 

Tropical East Africa; Rev* W* E. Taylor . 

C. PtrppELLil, Sch* Rip. 

Nandi, 7-8000 feet; G* F* Scott Elliot , no. 6937. 

Lactuca, Tourn . 

L. CLAKDTJLXFERA, Hook* fil* 

Uganda; G* F. Scott Elliot , no. 7328. 

An almost glabrous form. 

L. PARADOX a, Sch* Rip . 

Mt. Puwenzori, 7000 feet; G* F. Scott Elliot , no. 7908. 

Sojsiciius, Tourn. 

S. Bipoktent, Aschers., var. pifkatieidijs, Oliver Sf Hiem. 

Babai Hills, Mombasa ; Rev* W* E. Taylor . Maclxakos; 
Dr* S* L* JELinde* 

EXPLANATION OF PLATE 8. 

Figures more or less magnified unless otherwise stated. 
a-Jc* Artemkiopm linear is t 8. Moore, 

a. A secondary branch of the plant, nat. size, b* A flower-head, c* An 
involucral leaf seen from within, d* A circumferential and, c, a central 
(hermaphrodite) floret, f. Circumferential floret seen under compound micro¬ 
scope low power, g* Two stamens showing tho long tails and terminal 
appendage of the anthers, h. Style and style-arms from a hermaphrodite 
floret, i & Jc. Achenes of a circumferential and of a central floret respectively, 
as aeon under tho compound microscope. 

Ha~Hj\ Holmelia vemomoides, Sehweinf, 

Ha, Part of a plant, nat. size. HI). A floret at time of pollination. He. Two 
of the stamens, showing anthers with sagittate bases and a terminal appendage. 
JM* A style with the style-arms. He. Ackene with a cupular pappus, some¬ 
what like that of Spargcmophorus . Bf. Part of an achene showing its unilateral 
pappus. 
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' ' The Use of Linnean Specific Names. 

By Henry Groves, F.L.S., and James Groves, F.L.S. 

[Road Kith January, 1002.] 

While attempting to revise in some measure the nomenclature 
of Babington’s 4 Manual of British Botany ’ in connection with 
a posthumous edition of that work, we have been much impressed 
with the great diversity in practice among botanists, both here 
and abroad, in dealing with the Linnean specific names, and we 
have therefore thought it desirable to bring before the Society 
some considerations as to the different methods adopted, with a, 
view to a discussion as to which is the least open to objection. 

It seems necessary to arrive at something like an agreement 
as regards the use of the Linnean names, before we can make 
any certain progress in the direction of a stable system of 
nomenclature, and a termination of the present diversity of 
opinion, resulting as it does in the continual changing of the 
names of familiar plants, which all feel to be so inconvenient. 

The Linnean specific names fall ronghly into three groups:— 

(1) Those applied to distinct species, fairly well understood 
in Linnams’s time, and still generally accepted. 

(2) Those which are now considered to include two or more 

species combined by Linnaeus owing to either 

(«) the imperfect knowledge of the plants at the 
time; or, 

(5) the different ideas then and now as to the 
extent of species. 

(8) Those about which there is more or loss doubt as to the 
proper application, owing to 
(a) the descriptions being imperfect; 

(1>) the synonymy (often more important than the 
description) being contradictory ; or 
(a) the confusion arising from changes made by 
Linnaeus himself after the first publication. 

• With regard to the first group, “ Those applied to distinct 
species, fairly well understood in Linnams’s time,’ 9 nothing need bo 
said, except to point out that they are liable at a future time, 
through advance in our knowledge of the plants, to fall into the 
second group. As an instance of this, we may mention the 
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Common Eyebright ([Euphrasia officinalis), which up to quite 
recently has been regarded as a single species, but, in 
Mr. Townsend’s recent Monograph, 13 species are discriminated 
from this country alone. 

With regard to the second group, “ Those which are now 
considered to include two or more species combined by Linnaeus/" 
the methods adopted are:— 

(a) To discard the Linnean names altogether, or to employ 
them foi* sectional or mother species only, adopting more 
recent names, originated to represent, more or less 
exactly, the species as at present constituted. 

(b) To retain the names for one or other of the segregate 

species. 

The arguments in favour of the first alternative, that of rejecting 
the names, appear at first sight very forcible. Its advocates 
contend that to employ a Linnean name to denote a part only 
of the Linnean species, is a wrong use of words, and is making 
Linnaeus say what he did not mean, that the provision in the“ Laws 
of botanical nomenclature ” for adding “pro parte,” u ex parte,” or 
the like, after the authority, to show that it is not intended to 
denote the whole of the original species, is really no safeguard 
against this misrepresentation ; experience showing that although 
such explanations may be added in Monographs and other works 
on a large scale, in the more ordinary use of names, such as for 
labelling and cataloguing, the explanations would be dropped, 
besides which, such additions to the authority are undesirable, 
both as lengthening the reference and introducing an ambiguity. 
It is also contended that by retaining the names for segregates, 
the same name at different dates represents altogether different 
values, and that confusion is likely to arise therefrom. 

In favour of the second alternative, that of retaining the 
name for one or other of the segregate species, it is urged that 
it is, broadly speaking, the plan generally adopted, that it 
conduces to greater stability in nomenclature, and that it 
avoids a considerable and continuous increase in the number of 
names. 

If the limits of the systematic knowledge of plants were 
reached, it might perhaps be desirable to use the names given to' 
the species by the first authors who thoroughly understood the 
limits of each of them; but so far from this being the state of 
things, species are continually being split up, and to carry the 
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rejection plan to its only logical conclusion, eacli time one of 
these splits takes place, tlic residue of the species should also be 
re-named, as the old inclusive name will no longer bo applicable. 
The common Bur-reeds of our ditches ailbrd a good example. In 
the 4 Species Plantarum 1 (1753), Linnaeus recognized but the one 
species, which he named Spang anium erectum, with a var. ft, the 
■Sparganium non ramosum of C, Bauhin. In 1778, Hudson split up 
Linnaeus’s 8. erectum into two species, using the name ramosum 
for the type, and simplex for Linnaeus’s var. ft. In 1885, more 
than a century later, Mr. Boeby discriminated 8. negleetim as a 
species. This last is considered by some botanists to be a variety 
of ramosim , and there is, we think, no reasonable doubt that it 
formed a part of Hudson’s species. Now to carry out the 
rejection theory, Mr, Beeby, who, by the way, is an advocate of 
that view, ought to have re-named the other portion of 8. ramo¬ 
sum, for it is quite clear, from the strictly logical position, that 
ramosim minus negleetmi cannot be equal to ramosim. We 
should then have two new names instead of one. Then there is 
L. M. Neuman’s variety microcarpum of ramosum. Who shall say 
that some botanist will not separate this also as a species? and 
then we must have another name for ramosim minus negleetum 
and microcarjomn , This is a comparatively simple instance of the 
consequences of the rejection plan. 

The objection that by the retention plan the same name has 
two or more different values at different dates, is to our thinking 
more apparent than real, for anyone studying the botanical 
works of past times must make himself acquainted with the 
history of the species concerned, whether they bear the same or 
different names. 

Taking the arguments on both sides into consideration, we 
think the balance is in favour of the plan of retaining the 
names for one or other of the segregate species; but there are 
possibly a very few exceptions, e. g., Hubus frutkosm, of which, 
according to moat recent ideas, there are 100 species in Britain 
alone. If we accept this conclusion, the next question is, 
to which of the segregate species should the name he applied ? 
and here again there is difference of opinion* Where the 
segregate species are already distinguished as varieties by 
Linnaeus, there will probably be little doubt that his specific 
name should be applied to the type or var. a, but this rule 
would dispose of comparatively few cases. Some botanists have 
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applied the Linnean name to tlie segregate species represented 
in Linnaeus’s herbarium, but this view we do not think should 
be adopted. To regard the specimens in Linnaeus’s herbarium 
as the types of his species, in the same manner as those of other 
authors, to our thinking is to display an entire misconception 
of his unique position in this matter. Most of Linnaeus’s 
species are unlike those of later authors, in that they do not 
represent plants discovered or discriminated by Linnaeus, but 
plants already more or less identified, which he has formulated 
as species under binominal names; and the specimens which 
happen to bear the names, often incorrectly, in his herbarium 
afford but little evidence of what was intended, as against that 
to be gathered from the synonymy quoted and from contemporary 
works. 

Some authors have applied the names to the segregates most 
commonly found in Sweden; but this view is to our thinking 
wrong, as Linnaeus botanized in other countries than his own, 
besides which, as we have pointed out, most of his species are 
the outcome of the accumulated knowledge of earlier botanists. 

Another plan, and the one which seems to us the most satis¬ 
factory, is to apply the Linnean name to that segregate which, 
from being the most distinct, and usually also the most widely 
distributed, of those considered to be included in Linnaeus’s 
species, may fairly be accepted as his type. Where there is no 
segregate which stands out from the rest in this manner, we 
think the best course is to retain the name for the residue of 
the species after the other segregates have been carved out of it 
by subsequent authors; but in applying this principle, it should, 
we think, be quite clear that such subsequently named species 
were discriminated by their authors from the residue, and were 
not merely synonymous names, originated through a misconcep¬ 
tion as to Linnaeus’s species. 

As regards the third group, Those names about which there 
is more or less doubt as to the proper application,” the two 
courses pursued are:— 

(a) To discard them altogether in favour of later names, as 

to the application of which there is less doubt or no 
doubt at all, 

(b) To retain them for the species for which, from the 

balance of evidence, there is a reasonable probability 
that they were intended. 
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The obvious argument in favour of discarding these more or 
less doubtful names, is that in scientific matters the nearest 
approach to accuracy should be aimed at, and that it is therefore 
bettor to use a name which, from being accompanied by a full 
and accurate description, or a satisfactory illustration, is known 
to belong to the species, rather than one about which there is a 
doubt. 

On the other side it is urged that a large number of the 
earlier post-Linnean descriptions, and many of the more modern 
ones too, are open to the same objection as are those of Limueus, 
being of themselves insufficient for identification. What we now 
consider essential characters were often altogether omitted, and 
variable characters of no import made much of. It would be 
equally necessary to discard these, while to do so would involve 
the changing of an immense number of names. Moreover, in 
the case of most of the more or less doubtful Linnean names, if 
all the evidence is examined closely, a very strong presumption 
can be arrived at as to the plants that were intended. 

We are of opinion that it is the better course to retain, the 
names when, although the descriptions are imperfect and of 
themselves inadequate, there are reasonable grounds for inferring 
that they belong to certain plants. 

The following are a few specimen cases in which Linnseus’s 
names, coming under Group 3, have been set aside or, to our 
thinking, wrongly used :— 

1. Hypericum quadranuuxum. Liimsous describes this as 
Hypericum floribus triyynis, caule quadrato herbaceo , and cites 
Hypericum Amyron dictum , caule quadranyulo of J. Bauhin. 
For many years the name was used in this country to denote our 
common four-angled St. John’s Wort, a good distinct species, 
with very conspicuous angles to the stem, occurring almost all 
over Europe. Koch, Fries, Sir Joseph Hooker, and others, 
however, have used the Linnean name for the much less distinct 
and less widely-distributed species, which was known as II* dubium , 
Leers, a plant which it is true also has a four-angled stem, but 
the angles are much less strongly marked and are distinctly 
unequal, and its general aspect is much more that of our common 
perforate St. John’s Wort, II perforation , Linn, Syme, on the 
other hand, altogether rejects the name on the ground of 
ambiguity. We quote his words as a good example of this 
view:— 
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: “ There can be no doubt that Linnaeus under bis Hypericum 
u quadrangulum included Loth H. dubium (Leers) and H. tetra- 
“pterum (Erics); and as botanists are pretty equally divided in 
u their opinion as to which of these two ought to receive the 
il name ‘ quadrangulum,’ it is much better to abandon an 
u appellation which really belongs to neither exclusively, when 
u the two plants have distinctive names of their own. In the 
144 Linnean Herbarium, H. quadrangulum is represented by a 
“ specimen of each of the two species ; and that being the case, 
“ it is of no use trying to determine to which of the two he first 
“ gave the name quadrangulum, or which is the common Swedish 
£c plant; there is evidence to show that he considered the 
cc species extensive enough to include both.” (Eng. Hot. ed. 3, 
vol. ii. p. 153.) 

How to our thinking Smith and the other earlier modern 
British botanists were right in applying the Linnean name to 
the distinct widely-distributed conspicuously four-angled plant; 
and Koch, Eries, and the rest are wrong in using it for the less 
distinct, obscurely four-angled plant, and Syme and his party are 
also wrong in rejecting it on the ground of ambiguity. There is 
not the least doubt that Linnaeus knew the more distinct plant, 
for there is a specimen in his herbarium; it is not likely he meant 
the less distinct plant exclusively, and the fact that there is a 
specimen of the latter also in Iris herbarium under the name, is 
no proof that he meant to include it. 

2. Eosa Eglantebia. This is an instance of a Linnean name 
having been incorrectly applied, or rejected, through alterations in 
the specific characters introduced in a subsequent publication. 
The plant referred to in 4 Species Plantar um, J 1753, p. 491, was, as 
pointed out by Woods in this Society’s Transactions, xii. (1813) 
p. 203, clearly the Sweet Briar. In the second edition of ‘ Species 
Plantamm,’ however, Linnaeus introduced characters of B. lutea , 
and some authors have applied the name to that species, hut the 
majority of writers in recent years have discarded it altogether. 

3. Epilobium tetragonum. The description of this in 
4 Species Plantarum,’ 1753, p. 348, reads “ EpiloUwn folin 
lanceolato- linearibus denticulatis imis oppositis ccmle tetragono. 
Bauv* Monsp. 75.” Tab erase m ontanus’s plate (Ic. 854) which is 
cited does not agree with the description: the specimen in 
Linnaeus's herbarium is & roseum, Schreb., and in the second 
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edition of 4 Species Plantarum ’ tlie leaves are described as 
u lanceolatisE Professor Hausskneeht, the monographer of the 
genus, has rejected the name in favour of the comparatively 
recent Epilobhm cufaatuni, Grisebach, and his example is followed 
by some botanists in this country. We think, however, inasmuch 
as tlie original description clearly indicates the one plant, the 
contrary evidence of the plate, the specimens in the herbarium, 
and Linmeus’s subsequent amendment of the description, should 
not weigh against it. If, however, these three points were taken 
into account, and the species construed as including E, adnatmn , 
E. obscurum, and E. roseim , according to the view advocated, by 
the process of exclusion, the first-named would still hear the 
name of E. tetragonum . 

4. Eiulobium aliunum. The description in 4 Species Plan¬ 
tarum/ 1753, p. 348, reads Epiiobium foliis opposith ovato - 
lanceolatis integer?mis silignis sessilibus eaule repente . The 
habitat given is “ Alpibus Ilelvetieis, Lapponicis.” The character 
of the fruit being sessile is evidently an error. The specimen 
in Linnaeus’s herbarium is E. lactiflorum , Haussk., an Arctic 
species. The name has been pretty generally, and rightly as we 
think, applied to the most distinct and widely distributed alpine 
species, which answers fairly well, and better than any other, to 
the description, but Haussknecht and others have rejected it in 
favour of E, anagallidifolium , Lamarck. 

Our conclusions are that it is desirable, in dealing with 
Linnean specific names, in all doubtful cases to disregard speci¬ 
mens altogether, and also to disregard any modifications made 
in his subsequent publications, and, as far as possible, to rely on 
the original descriptions, in conjunction with the references to 
earlier authors—construing the species liberally. 

Then, as regards Group 2, —to retain, the name for the typo 
if such is specified, or, if none, for the species which may be most 
fairly regarded as the type; and in the absence of such a species, 
for the residuary species after others have been cut off. 

As regards Group 3,—unless the evidence is hopelessly vague 
or contradictory, to retain the name for the species for which 
the weight of evidence points to its having been intended. 
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On some Species of Dhehidia with Double Pitchers. By H, H. 
W. Peabson, M.A., F.L.S., Assistant, Eoyal Botanic 
Gardens, Kew ; formerly Frank Smart Student of Botany> 
Gonville and Cains College, Cambridge. 

[Read 5th June, 1902.] 

(Plate 9.) 

Introduction*. 

In his account of the Asclepiadaceae of British India, Sir Joseph 
Hooker quotes # Griffith’s description of Disclddia complex , 
a Malacca species which is represented in the Kew Herbarium 
by a single imperfect specimen. In this description reference 
is made to the remarkable double pitchers which the plant 
possesses. Although first noticed almost 50 years ago, no 
investigator has taken them in hand, and all that we know about 
them is contained in Griffith’s rather meagre note. Sir William 
Thiselton-Dyer therefore suggested that I should study the 
morphology of these curious organs, and endeavour to elucidate 
their bearing upon the mode of life of the plant. 

Griffith’s original account occurs in his ‘Notuhe ad Plantas 
Asiaticas 5 (part iv. p. 50), and the complete description of the 
pitchers as it there appears may be reproduced. It is as. 
follows :—“ These ascidia are very complete (? complex), pre¬ 
senting a rather small orifice near the petiole, the outer margin 
of this orifice being indexed and formed into a second pitcher 
much smaller than the outer one, opening on each side by an 
oblique aperture, deeply lobed or furrowed on the upper, carinate 
on the lower side. A transverse section makes it very reniform. 
The cavity of the outer pitcher [is] crammed with radicles, the 
inner surfaces of both [being] lurid purple with inconspicuous 
white spots/’ 

On looking through the specimens of the genus Dischidia 
in the Kew Herbarium, I found three other species possessing 
double pitchers very similar to those of D. complex ; Of these 
also the material available was entirely in the dried condition,. 

* 1 Flora of British India,’ vol. iv, p. 51. 
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One was represented only by the type specimen, which it was 
important to disturb as little as possible; the other two 
possessed each one pitcher. The observations, an account of 
which follows, are therefore founded upon a strictly limited 
number of pitchers, and these not in the most favourable 
condition for investigation. 

The four species in which these double pitchers occur are: 
(1) Dischidia complex , Griffith (Malacca) ; (2) D. pectemiile 
II. H* * * § W. Pearson (Philippines); (3) an undescribed species 
represented by a single leafless and flowerless specimen collected 
at Kuching, Borneo (JIaviland, 2015) # ; and (4) a second un- 
described species of which there is only one equally imperfect 
specimen from Bangarmassing, Borneo (Motley, 525). 

The pitcher of D. Bafflesiana has been studied in detail from 
a morphological point of view by Treub f, and anatomically by 
Scott and Sargant +. These and other authorities are in perfect 
agreement as to its morphology and, as is now well known, 
regard it as a modified leaf the apical growth of which is 
•early arrested, A rapid growth of the central portion of the 
morphologically upper surface ensues, resulting in the formation 
of a hollow pitcher the inner surface of which is homologous 
with the lower surface of the leaf. The organic apex of the leaf 
is at a point in the margin of the pitcher exactly opposite the 
insertion of the petiole. Additional evidence of the correctness 
of this view lias recently been furnished by a plant in cultivation 
,at Kew, which shows a series of transitions from the normal 
leaf to the pitcher §. 

That the descriptions which follow may be more intelligible, 
it may be stated at once that the pitchers which form, the subject 
•of this note are equally to be regarded as modified leaves. 
Their formation is no doubt similar to that described for 
IX Mafflesiana, but with certain modifications the nature of 
which will be discussed. 


* Mounted on the same sheet with this specimen are leafy branches which 
strongly resemble those of ,D. bomeemk, Becc., which is not known to possess 
aseidia, I believe that these are two distinct species under the same Collector’s 
number. 

f Treub, M,, Annales du Jardin Botaniqne de Buitenzorg, vol. iii. pp. 13-30, 

\ Scott, D, H., and E. Sargant, Annals of Botany, vol. vii. pp. 243-260. 

§ Thiselton-Dyer, W. T., Annals of Botany, vol. xvi. pp. 305-309. 
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Of the four species here dealt with, that from the Philippines 
may conveniently he considered first, as its pitcher is in some 
respects less complex than those of the other species. I am 
unable to assign it to any hitherto published species, and as one 
of the two specimens possesses flowers as well as foliage-leaves, 
it is here described. 

Dischidta. pectenoides, H. H. W. Pearson , sp. nov. Planta 
epiphyta, volubilis, glabra. Poll a ovata vel elliptico-ovata, 
crassiuseula, acuta, basi" angustata, breviter petiolata, 1-1$ poll, 
louga, poll. lata. Ascidimi brevissime petiolatum, duplex, 
solitariuni in nodo ; exterius pecteniforme, complanatum, margine 
distale rotundato breviter 2-alato, orificio parvo subter petioluni 
basi depressionis infundibularis angustse instructum, plicatura 
exteriore basi propinqua margini distali subparallela instructum, 
2-2f poll, longum, lg-2 poll, latum; interius suleo medio 
utrinque, margine libero assurgerite 3-lobato (lobo medio nonnun- 
quam obsolete) instructum. Pacemi breves, paucifiori, ramulis 
brevibus axillaribus terminales. Flores purpurei, pedicellis 
glabris circ. $ poll, longis suftulti. Galj/x alte 5-lobatus ; lobi 
membranacei, ovati, apice obtusi vel rotundati, vix carinati, 
marginibus parce minutissimeque ciliatis, ceterum glaberrimi, 
circ. poll, longi. Gorollce tubus urceolatus, extra glaber, intra 
pilis longis tenuissimis erectis villosus, ^ poll, longus; lobi 
lanceolati, acuti, subanthesin erecti, glabri, intra carinati, circ. 
§ lin. longi. Goronce squamse 5, tubo stainineo affixge, mem- 
branacese, ereetse, apice 2-fidse, lobis longiusculis recurvis. 
Antherce erects, marginibus apiceque inembranaceis. Stiffma 
complanatum, obsolete 2-lobatum, vix e antheris exserfcuin. 
Follieuli non visi. 

Philippine Islands. Luzon : Zombales, Loher 4066 ; Mont- 
albau, Monte Dugo, Loher 4066 a. 

Structure of the Pitchers . 

The ascidia of D. pectenoides are solitary at alternate nodes, 
being separated by pairs of ordinary foliage-leaves (PL 9. fig. 1). 
They are large flat structures (the largest measuring 2|x2 in.), 
in shape resembling a pecten-shell, and are inserted by very 
short petioles. About | an inch from the insertion, and almost 
parallel to the distal margin, is a projecting fold which is not 
seen in the other species (PL 9. figs. 1, 2,/.). When the 
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pi teller in removed from the branch, a narrow funnol-shapod 
deproBHion is disclosed (PI. 9. fig. 5, d.)» At the bottom of this 
depression, immediately underneath the petiole, is situated the 
narrow orifice which gives into the main cavity of the pitcher. 
Its course is seen on removing a portion of the wall (fig. 3, a 
pointer, /)., is inserted into the orifice). One or two roots 
arising from the petiole or from points on the stern close to it * 
enter the pitcher through the orifice (fig. 3, r.) and give rise, to 
numerous branches, which in some cases almost till the cavity. 
The greatest long diameter of the funnel-shaped depression is 
12-13 mm., that of the orifice being 2 mm. Pig. 3 also shows 
the remarkable structure which may be called the “ inner 
pitcher.” It is formed by the indexed margin of the outer 
pitcher. The inflexion takes place in the funnel-shaped 
depression opposite to the insertion of the petiole (fig, 3, nl\). 
The indexed tissue is deeply grooved on the side towards the 
petiole—thus forming three sides of the depression—and corre¬ 
spondingly convex on the other side. This neck of tissue is 
considerably thicker than the wall of the inner pitcher. The 
neck passes directly into the main cavity, at once expanding into 
the broad thin wall of the inner pitcher, which is quickly bent 
upwards through 180°, until its free margin rests almost in 
contact with the convex side of the neck (fig. 3, m,). Tim 
pocket thus formed is almost divided into two by a deep groove 
(fig. 4, fj.\ which extends in the middle line from the free margin, 
to the bottom of the pitcher. The margin shows two lateral 
lobes (fig. 4, Z.), and a small median loins which, however, is not 
always present (fig. 4, ap,). Very minute glandular hairs are 
abundant on both walls of the inner and on the inner wail of the 
outer pitcher. 

The description just given will almost apply also to the 
Bornean specimen collected by Havilatul (20Ifi). The outer 
pitcher is approximately circular in outline (PL 9, fig. 5). The 
inner one is smaller than in I), pedenoicks, but shows indications 
of a higher degree of complexity. The character of the involution 
is the same, but the lateral portions of the free margin are 
continued upwards farther than in the last species, thus forming 

* My material does not enable me to ascertain the exact place of origin of 
these roots. The question is discussed with reference to I). Itufflmana by 
Walh'ch (PL As. Bar. vol. ii. p, 36), Treub (Arm. Jard, Unit, iu, p. 18), and 
by Scott & Sargant (Ann, Bot. vii. p. 259). 
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a more complete pitcher (PI. 9. fig. 6, mX The median lobe, which 
occurred in at least one specimen of D.pectenoides (fig. 4, ap.), is 
absent. The median groove seen in that species (fig. 4, g.) 
is present, but extends much farther, for, starting at the margin 
(fig. 6, g.\ it passes round the base of the pitcher and is con¬ 
tinuous on the other side with the groove of the funnel-shaped 
depression (gd.). It should further be noticed that the wall of 
the inner pitcher is thickly beset with very small glandular 
hairs. Similar hairs are found also on the inner surface of the 
outer pitcher. The inner and outer walls of both pitchers 
retain, even in the dry condition, abundant traces of a lurid 
purple colouring-matter, which was probably more generally 
diffused during life*. 

The Malacca species, D. complex, Griffith’s account of which 
has already been quoted, may next be considered. The inner 
pitcher, though differing much in form, may conveniently be 
compared with that of TIaviland’s plant. As to the shape, 
the one figured is probably abnormal (fig. 8). The presence 
of an insect-puncture (fig. 8, pu.) suggests the belief that some 
degree of hypertrophy may have been caused thereby. I am, 
however, unable to confirm this view by examining further 
material. The involution of the sides of the inner pitcher is as 
complete as in the preceding species (fig. 8, m.), A deep median 
groove runs from the free margin to the base, round which it 
passes, disappearing at the point a? (fig. 8). The median lobe is 
obsolete, or represented only by an inconspicuous projection. 
Small glandular hairs are abundant on both inner and outer 
walls of the inner and on tho inuer wall of the outer pitcher. 

The Bornean specimen collected by Motley (525) shows a 
more advanced type of structure. The inner pitcher is deeply 
two-lobed (figs. 9, 10), owing to the deepening of the median 
groove, which is as extensive as in ITavilaud’s plant. The free 
margin, instead of resting against the neck as in the preceding 
species, is again indexed, forming two covered passages, one 
leading into each lobe of the pitcher. This is seen in fig. 10, 

* In Wallich’s figure of D. Hafficsiam (PI. As. Bar. vol. ii. t. 142) the 
outside of the pitcher is coloured reddish-brown. Treub (Ann. Jard. Buit. hi. 
p. 18) in noting this points out that neither Wallich himself nor Griffith 
mentions the presence of colouring-matter in the outer wall of the pitcher, and 
further states that he has never seen the pitchers of the Buitenzorg plants so> 
coloured on the outside. 
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which represents one lobe of the pitcher seen from within, 
a portion of the near lobe seen in PI. 9. fig. i) having been 
removed. This pitcher also is thickly covered both outside and 
inside with small glandular hairs, and similar hairs are present 
also on the inner wall of the outer pitcher. 

Morphology. 

The material available furnishes very little direct evidence as 
to the morphology of these complicated structures. A com¬ 
parison with what is known about the pitcher of D. Bafflesiana, 
affords, however, fairly clear indications of the probable course 
of events. The first modification of the type found in D. Baffle- 
si ana is the flattened form of all these double pitchers, which 
suggests an organ formed by two leaves with their margins 
united. If, however, this view he entertained for a moment, it is 
at once dispelled by an examination of the structure. The 
principal vein, obviously homologous with a midrib, traverses 
the margin of the outer pitcher from the petiole to the orifice, 
where it divides into two or more branches, though it is not clear 
that either of these enters the wall of the inner pitcher. The 
pitcher must therefore be regarded as a single leaf. The same 
observation disposes of Lindley’s suggestion (to account for the 
origin of the pitcher of B. Bafflesiana^ that it is a leaf the 
margins of which are united *. Such evidence as there is, 
however, seems to support the now accepted explanation of the 
morphology of the pitcher of D. Bafflesiana which has already 
been outlined (p. 37(5), and we must suppose the double pitcher 
to be formed upon the same plan. In other words, the outer 
pitcher of these double-pitchored forms is part of a modified 
leaf, strongly rofloxod on both sides from the midrib, whose apex 
and base, by the growth and consequent curvature of the inter¬ 
mediate portion, are closely approximated. In considering the 
origin of the inner pitcher, we must revert once more to 
D. Bafflesiana. I have copied two figures of the pitcher of that 
species, one (fig. 11) from Beccari t and the other (fig. 12) from 
Treub J. Big. 11 shows the inside of the attached end of the 
pitcher. The apical lobe projects into the cavity of the pitcher. 
The apex of the indexed lobe (op.) is the morphological apex of 

* Bindley, * Introduction to Botany,’ i. p. 302. 

t Beccari, ‘Malesia,’ vol, ii. Tav. 61. fig. 5. 

| Treub, Ann. Jard. Buit. iii. pi. 4. fig. 8. 
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the modified leaf. Treub’s figure (12) shows a median longi¬ 
tudinal section taken in a plane at right angles to that of 
fig. 11. Here the apex of the projecting lobe (ap.) is shown 
to be slightly incurved. The obvious inference is that the 
inner pitchers under consideration have been formed from the 
indexed apical lobe, which in I). ttafflesiana, projects into the 
cavity of the pitcher, but has undergone no further complication. 
It would appear that the apex has become again indexed by the 
growth and resulting curvature of the morphologically upper 
surface (seen enface in PI. 9. fig. 11) between the apex and the 
a neck.” Ou this view the morphological apex of the leaf is 
represented in D. pectenoides by a small projecting tooth 
(fig. 4, ap.) : in D . complex and in Haviland’s specimen it is 
situated in a similar position at the summit of the median 
groove (figs. 8, 6,y.) ; while in Motley’s specimen, owing to the 
further inflexion of the free margin, it is directed downwards 
into the cavity of the pitcher (fig. 10, ap .). It is of interest to 
enquire whether the inner or the outer pitcher was first formed. 
It has been shown, in the very youug pitcher of D. Rafflesiana* 
(3 mm. long), that the growth was most active and the tissues 
showed least differentiation in the region immediately behind 
the apex. In a more advanced pitcher (1 cm. long) growth at 
the base and apex had ceased, but was very active over the 
whole curved surface. And as at this stage the pitcher u has 
attained its definite form,” it does not appear that apical growth 
is resumed. I therefore suggest that in these double-pitchered 
forms the involution of the apical portion of the leaf which gives 
rise to the inner pitcher takes place early in the formation of 
the organ, and precedes the general growth of the central 
portion of the leaf which produces the outer pitcher. 


functions of the Pitchers . 

The functions of the pitcher as a whole, and of the inner 
pitcher in particular, remain to be discussed. At the outset, I 
am conscious of the danger and dissatisfaction of founding 
views as to function on such evidence as my material furnishes. 
At the same time, such indications as the pitchers examined 
do afford are of so striking a character that, in view of 


* Scott & Sarganfc, Ann. Bot. vii. pp. 253-4. 
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the difficulty of studying tlio living plants under natural 
conditions, they should not be disregarded. Such suggestions 
as 1 shall put forward will, I trust, result in stimulating the 
interest of "botanists who may be in a position to eon firm or 
disprove them. 

A fairly complete study of the pitchers of IX Baffled ana by 
numerous investigators leads to the conclusion that they are to 
be regarded as living “ flower-pots.’’ * * * § They are well supplied 
with a root-system ; they contain usually water and soil. The 
double pitchers undoubtedly serve the same purpose, and my 
object now is to show that they are very specially adapted to 
this end. 

All four species are epiphytes, and probably resemble 
D. Baffle si an a in having an entirely adventitious root-system. 
In addition to the roots already mentioned which branch inside 
the pitchers, they bear others which serve to attach the plant to 
the bark of the host. The latter may be assumed to have also 
an absorptive function as in D. BaJJlesiana f . 'With or without 
dissection, I have been able to examine the contents of about 
9 pitchers. They all contain roots in the outer pitcher, but 
none at all in the inner. In all cases more or less soil £ is 
present in the outer pitcher among the roots ; and it seems that 
the greater the amount of soil present, the greater is the 
development of roots in the outer pitcher. Groom believes this 
to be the case in the pitchers of I). Bafflesiana §, It has been 
clearly demonstrated that soil-particles in the pitchers of that 
species are attached to the root-hairs in a perfectly normal 
manner ||, and there is every reason to believe that the solids 
form a not unimportant source of the food-supply of the plants. 
My material being entirely in a dried condition, there is no direct 
evidence as to tho presence of water in the pitchers. That the 
roots must be supplied with moisture is obvious. The presence 
of numerous stomata on the inner surface of the outer pitcher— 

* Thiselton-Dyer, Ann. Bot. vol. xvi. p. &>t). 

t Groom, Annals of Botany, vol. vii. p. 2110. 

t The term “soil” is used in a wide sense to include tho organic and 
inorganic debris in the pitchers, the nature of which it is usually impossible to 
determine. 

§ Groom, L c. pp. 227, 228. 

11 Groom, Lc . p. 227, pi. 10. fig. 10; Scott & Sargant, Ann. Bot. vol. vii. 
p. 260, pi. 12. fig,. 11. 
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very similar in form to those from the inner surface of the 
pitcher of D. Baffles ian a figured by Griffith* * * § —is important 
in this connection. The modified leaf of Dischidia , from the 
slightly concave organ of D. Collyris to the highly complex 
structures we are considering, is obviously of service in the 
water-economy of the plant, since it renders transpired water 
available for re-absorption by the roots f. That rain-water and 
tree-washings also find their way in through the orifice must 
certainly happen at least in some positions of the pitcher. In all 
cases it appears to be fixed in the same plane as the branch 
on which it is borne (PL 9. fig. 1)/ The petiole being very 
short, the mouth of the funnel-shaped depression is in close 
contact with the surface of the branch. In D. pectenoides the 
orifice of a pitcher on an erect branch is directed upwards 
(cf. figs. 1 and 3). My material does not prove this in the case of 
other species, but oil morphological grounds it is in the highest 
degree probable. But the fact that the plant is a climber must 
not he overlooked. If the stem is erect, the position of the orifice 
in I), pectenoides (and probably in the other species also) will be 
such as to prevent the entrance of rain-water or washings. 
But, owing to the climbing habit of the stein, comparatively 
few of the pitchers are likely to he in such a case. A very 
slight inclination of the stem would place the orifice in such 
a position that the inflow of water would he possible. 

The small size of the orifice and the occlusion of the wider 
opening of the depression of the stem would seem to effectively 
preclude the possibility of any considerable amount of solid 
matter being washed in. Groom’s view with regard to the solid 
particles in the pitcher of D. llafflesiana is that they are brought 
in mainly, if not entirely, by ants. This opinion is supported 
by liidley’s observation J, that earth similar to that found at the 
foot of the host tree is present in the pitchers. Then we have 
Treub’s statement relating to the same species. “Les ascidies 
sont devenues de veritables nids de fourmis, abritant des eeutaines 
d’individus et beaucoup de larves” §. Treub’s words would 

* Griffith, Trans. Linn. Soc. vol. xx. tab. 17. fig. 4. 

t Groom, Ann. Bot. vol. vii. p. 228; Kars ten, Aim. Jard. Buit xii. 
(1S95) p. 167 ; Thiselton-Dyer, Ann. Bot. vol. xvi. p. 368. 

J Groom, l . c. p. 229. 

§ Treub, Ann. Jard. Buit, vol. iii. p. 29. 
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almost describe the state of ail airs in the pitchers of I), pea- 
leu aides and of Motley’s 'Bornean plan!. The outer pitcher 
of the hitter was “ crammed " with reels, among which were 
the dead bodies of numerous ants and a large quantity of dark- 
coloured soil. The inner pitcher was full of antn*, a few 
of which were examined by Colonel Bingham, who kindly 
informs me that “ the specimens were unfortunately in frag¬ 
ments, but, as well as I could make out, they belong to the 
genus jDoliehoderus , and are probably I), bituberculaius , Mayr, 
which is spread from India to New Guinea.” In the pitcher of 
1). p ea ten a ides fragments of ants were present which Colonel 
Bingham identifies as probably a species of Aphamogaster , a 
genus numerously represented in. the lndo-Malayan region. A 
large number of ant-pupa* were also found in the same pitcher f. 
The pitchers of I), eomjde.e and of Haviland’s Bornean specimen 
were well supplied with soil, hut contained nothing that .1 could 
recognize as ant-remains. But it is needless to point out that 
the absence of insect-remains from dried plants proves nothing 
except that the insects, if present when the plant was collected 
took an early opportunity of leaving. 

We have, then, four species bearing pitchers into which soil 
cannot find its way by the action of gravity. {Soil is, however 
present in marked quantity. It is also proved that ants frequent 
the pitchers and make their nests in them. There is no evidence 
of any other means by which solid matters can find their way in. 
The conclusions on these grounds seem to bo perfectly justifiable 
(1) that the “soil” in the pitchers is brought in by ants as 

* A carnivorous function has boon suggested for the pi Ichors of Jtajffrsmm 
(Dolpino, Nuovo (Horn. 'Hot. Italimm, vol. Hi. pj>, 174 (i, and Malpighia, 
vol, iv. pp. liM7), and, although theronro now no grounds for believing this to bo 
the ease, it was not, on Lho i'iun% of it, absurd to suppose that Iho inner pitcher 
might servo such a purpose, I therefore submittod these nuts to careful 
microscopic examination, but their remains showed no signs of having tmdrr- 
gone anything of Iho nature of a digestive process. 

t Or. Forol figures a, “ paste-board '* nest of Dolkhoilmt* hitithm'ufafux from 
Bangkok. At the same time ho states (bat “the chief feature of ant 
architecture is its irregularity.” Judging from the details given of the various 
forms of nest adopted under different conditions by the same species, there 
would be nothing surprising in the fact that this species should nest in two 
such different places as a paste-board structure on the bough of a tree and the 
cavity of a :Dwhi(Ma~$itclm\ Species of Aptmiogader arc stated to use earth 
as a nesting-material. (Forel, Smithsonian Beport, 1804, pp, 480 400 pi i v ; 
fig. 15.) ^ ' 
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nesting-material; (2) that the pitchers have no other adequate 
source of supply. To what extent the welfare of the plant is 
dependent upon the food-materials obtained by these pitcher- 
roots is unknown. Their abundant development and their 
behaviour towards the soil in the pitchers, point to their being of 
no inconsiderable importance. These four species of DiscMdia 
must therefore be regarded as myrtnecophilous to a marked 
degree. 

The presence of ants in the pitchers being highly desirable 
from the point of view of the plant, we are led to enquire what 
special characters, likely to be attractive to ants, the pitchers 
have acquired. In the first place, they are convenient shelters 
and nesting-places, and it may be presumed tbat the narrower 
entrance and more commodious form renders them more suitable 
for these purposes than the simpler pitchers of D. Rnffle&iana . 
The danger of drowning which is risked by ants nesting in the 
pitchers of D. Rafflesiana must be considerable, though drowned 
ants are stated to be rarely found *. The branching root-system 
entering through a comparatively large opening (4 min. in diameter 
in adult pitchers grown at Kew) would seem to provide them with 
abundant means of escape in case of a sudden rise of water in 
the pitcher. But they do not always escape; Wallich records 
the presence of “ a great number of small and harmless black 
ants, most of which find a w r atery grave in the turbid fluid which 
frequently half fills the cavity ” f. But whatever the danger here, 
it is almost certainly greater in a nearly closed pitcher, such as 
we are considering. ¥e can hardly imagine ants with their 
pupae making their escape through an orifice 2 mm. in diameter, 
already partially filled up by roots, and through which a stream 
of water is entering. Attention is at once directed to the inner 
pitcher as a possible refuge during a temporary flooding of the 
outer one. As any of the figures will show, the opening into the 
inner pitcher is entirely on the convex side of the neck. On the 
other side the neck is concave, and provides a channel down 
which a liquid entering the orifice must perforce be directed. 
Indeed, it is difficult to see how any water can enter the inner 
pitcher until the outer one is at least three-quarters filled; and 
this holds good for any position of the organ in which water can 


* Groom, Ann. Bot. vol. vii. p. 233. 
t Wallich, PI. As. Bar. vol. ii. p. 36. 
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flow into the outer pitcher. If this be a possible function of 
the inner pitcher, it is not without interest to note that it has 
recently been suggested that ants resort to the Cecropias and 
other “ myrniecophilous ’* plants of the Amazon Valley only in 
situations and under circumstances in which there is danger of 
their nests being flooded if made at a lower level *. 

Inside the three inner pitchers of D. pectenoules which 1 was 
able to examine, I fouud a large number of small irregularly 
shaped masses which were quite sweet to the taste. .Between, 
the teeth they crumbled like so much chalk. On examining the 
wall with a view to ascertaining their origin, I found that the 
outer tissues of the convex side of the neck were in an advanced 
stage of decomposition. Yellow strings of cells embedded in 
mucilage hung from the wall, and were clearly the source of the 
yellow masses in the pitcher below. The appearance was very 
remarkable, and one who saw the most marked of the three 
cases aptly likened it to a stalactite. When submitted to 
microscopic examination, these masses were seen to consist of 
parenchymatous cells with highly cuticularized walls, and here 
and there a traeheid, embedded in mucilage which quickly 
swelled up in water. The blue colour with copper sulphate and 
potash, characteristic of cane-sugar, was obtained. Numerous 
lungus-hyphse were present in the mucilage. Signs of a similar 
decomposition were detected here and there in the wall of the 
outer pitcher, usually in places were a callus had been formed. 
The callus appeared to be the result of an injury—probably an 
ant-puncture,—was circular in shape, and usually had a circular 
depression or hole in the centre. A transverse section showed 
a layer of periderm, beneath which was a mucilaginous mass 
embedding ordinary parenchymatous cells, some with apparently 
unaltered cellulose-walls, others in which the wall was strongly 
cuticularized. Fungus-hyphen occurred here as in the former 
case. I did not observe a similar decomposition in the pitchers 
of the other species, but owing to the very limited supply of 
material I am unable to say that it does not occur. This is 
obviously a pathological condition, and is probably brought 
about by the combined action of ant-punctures and fungus- 
growth. It is strongly suggestive of that form of tissue- 
degradation known as 44 gummosis.” The presence of sugar in 
the product of decomposition suggests its use by the ants as a 

* Buscalioni & Huber, Beiheft zum Bot. Centralbl. Bd. ix. (1000) pp. 85-88. 
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food-siil)stance. From its production in such large quantities in 
the inner pitcher, we may perhaps suppose that this structure, in 
jD. pectenoides at least, serves also the purpose of a feeding- 
ground. 'Whether the fact that the wall of the inner pitcher is 
usually bitten through in one or more places has any connection 
with the presence of this sweet substance, it is impossible to say. 
In this connection attention may be directed to the profuse 
supply of short stalked glands. They appear to be very similar 
in structure to those present in D. Haffiesiana *. With regard to 
the latter the authors state : u It is quite evident that they have 
nothing to do with any function of the mature pitcher—first, 
because they occur indiscriminately on ordinary leaves and on 
pitchers; and secondly, because they become funetiouless and 
are cut off by periderm, long before the pitcher is mature ” f. 
This may be equally true for the double pitchers. I was, how¬ 
ever, unable to see that the glands in these pitchers were cut off 
by periderm ; and, as far as I was able to judge from the nature 
of the materials, their appearance suggested no loss of function. 
When the living plant can he studied, the possibility of the 
secretion of these glands being palatable to the ant-inhabitants 
will be worthy of consideration J. 

The mesophyll of the walls of both pitchers consists normally 
of parenchymatous cells whose "walls give the cellulose reaction 
with Schulze’s solution. The epidermis (inner and outer) is 
composed of small cells with cutieularized walls, the outer walls 
being for the most part strongly arched and finely grooved. 
Within the mesophyll the much-branched “cells'” of the lati- 
eiferous system are abundant (fig. 13, la.). Microscopic exami¬ 
nation of the inner surface of the outer pitcher revealed the 
presence of a dense waft of superficial mycelium which was 
easily removed ou the point of a needle (fig. 13, mg.). The 
growth of this mycelium appeared to be radial, starting from 
the centre of a curious rosette-like structure (fig. 13, ro .), formed 
by shorter hyphae of a peculiar character. These bore a profuse 
crop of minute abstracted gemmae. At the centre of each rosette 
the tissue of the pitcher-wall appeared to have been punctured. 
A precisely similar mycelium was present on the inner surface of 

* Scott & Sargant, Ann. Hot. vol. vii. pi. 11. fig. 4 a. 

t Scott & Sargant, l. c. p. 258. 

1 ** Most of the JDodchoderi .... lick up the secretions of plants.” Forel, 
Smithson. Hep. 1894, p. 495. 
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the outer pitcher in all four species and in every specimen 
examined. Curiously enough, no trace of such a mycelium could 
be found on either wall of the inner pitcher in any species. It may 
be that the secretion of the glands of the inner pitcher is of such 
a nature as to limit the growth of the fungus to the outer pitcher. 
The explanation of this remarkable occurrence I must leave to a 
more fortunate investigator. I can only draw attention to the 
extraordinary similarity between the hyphse of the rosette and 
the u Stranganschwellungen ” and “ Perlenfaden ” which Moiler 
found in the “ fungus-gardens ” of the South-American species 
of AUa *. Termites of both continents are fungus-growers f, 
but I am not aware that ‘‘fungus-gardens” have yet been 
described for any of the true ants in the Old ‘World. 


Conclusion . 

The details of my suggested explanation of the adaptation of 
these double pitchers for the purpose of accommodating their 
ant-population will undoubtedly require modification when the 
living plants can be studied. But the general conclusion that 
they are peculiarly modified in such a manner as to render them 
specially attractive to ants is, I venture to think, hardly open to 
doubt. How is the plant the better enabled to compete in the 
struggle for existence by the adoption of this highly specialized 
form of pitcher? This question is one of peculiar difficulty, 
and impossible of solution except by a study of the natural 
conditions in which the plant lives. All obvious suggestion is 
that this complicated pitcher is a response to a demand for an 
increased economy of water in a xerophytic environment. The 
condensation of transpired water upon the profusely branched 
root-system in an almost closed bag must be more effectively 
attained than in the less complex pitcher of 1). I&afflesiana* 
That our four species are markedly xerophytic is sufficiently 
indicated. The foliage-leaves of D. pectenoidcs are very 
small; D . complex is described by Griffith as leafless; the 
specimens of the other two species are also without leaves. 
But it is impossible to pursue this subject further in the present 

* Moller, ‘ Die Pilzgiirfcen ein 1 ger siiclamerikaiiischer Ameiaen ’ (Jena, 1898), 
Taf. 6. fig. 18. 

t Haviland, G. 1)., in Jo urn. Linn. Soc., Zool. xxvi. (1898) pp. 859-360, 
382-383. 
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state of out knowledge without becoming involved in unprofitable 
speculations. 

The genus LiscMMa thus shows a series of leaf-modifications 
more remarkable perhaps than any other known genus of 
Phanerogamic plants. In D. Colhjris and other species we find 
the root-sheltering concave shell-like leaf. D. Rafflesicma has 
assumed the distinct pitcher-form in which a higher degree of 
water-economy is reached, and the specialization is already 
so marked that the assistance of ants seems to be necessary 
in order that the roots may obtain an adequate supply of 
raw food-material This species is the more interesting in 
that in cultivation it has produced a series of less specialized 
leaf-forms leading np to the normal pitcher The highest 
degree of specialization is attained in these double-pitehered 
species, whose existence seems to be intimately connected with 
the residence of ant-colonies within the pitchers, and which have 
acquired characters that appear to especially fit them to he the 
abodes of such colonies. ITere the water-economy seems to have 
reached its highest point. But much of the story yet remains 
to he told. 

In conclusion, I desire to express my thanks to Sir "William 
Thiselton-Dyer for kindly placing this material at my disposal ; 
to Hr. I). Sharp and Colonel Bingham, who have allowed me to 
refer insects to them for determination; to Mr. Massee, who 
gave me the benefit of his opinion respecting the mycelium 
represented in fig. 13, and made the drawing from which that 
figure was prepared; and to Miss Smith, to whom I am indebted 
for figs. 1-10. 


EXPLANATION OF PLATE 9. 

[All figures natural size, except 4, 10, and 13. Except in figs. 2, 3, 11, 
:ancl 12, the pitchers are represented in the position they would occupy if 
growing upon erect branches.] 

Figs. 1 -4. D. pee tcmo ides. 

Fig. 1. Leaf-bearing branch with pitcher attached. 

Fig. 2. A pitcher removed from the branch. 

Fig. 3. Pitcher shown in fig. 2, with portion of wall removed to show the 
inner pitcher. 

Fig. 4. Inner pitcher (enlarged). 


* Thiselton-Dyer, Ann. Bot. vol. xvi. p. 366. 
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Figs. 5, 6. Bornean specimen, Ilavilctnd, 20In. 

Fig. 5. Pitcher removed from One branch. 

Fig. 0. Pitcher shown in fig. 5, with portion of wall removed. 

Figs. 7, 8. D. complex. 

Fig. 7. Pitcher removed from tho branch. 

Fig. 8. Pitcher shown in fig. 7, with portion of wall removed. 

Figs. 9, 10. Bornean specimen, Mbf.lt y/, 525. 

Fig. 9. Pitcher with portion of wall removed. 

Fig. 10. Lobe of inner pitcher (enlarged). 

Fig. 11 (after Boocari). A portion of a longitudinal section through the 
pitcher of D. Bujjledana, showing tho indexed apex. 

Fig. 12 (after Treub). A portion of a longitudinal section through the pitcher 
of I). Bajjlcdctm, showing the indexed apex in longitudinal sec¬ 
tion (ap.). 

Fig. 18. Mycelium on the inner surface of the wall of the outer pitcher of 
1). pattern ides. (x400. Slightly diagrammatie.) 

ap., morphological apex; cl., depression at base of pitcher; </., median 
groove in wall of inner pitcher; lateral lobe of free margin of inner pitcher ; 
la., latex-cell; m., free margin of inner pitcher; my,, mycelium; nk., neck; 
p v pointer inserted into the orifice leading into the cavity of the outer pitcher; 
pet., petiole; pit., insect-puncture; ro., rosette of hyplue. 


“Silver-Leaf” Disease. 

By Prof. John Pekcival, M.A., F.L.S. 

[Bead 5th June, 1902.] 

(Plate 10.) 

The disease known as “Silver-leaf” is, so far as I am aware, eon- 
fined to the Prunece , and has been the subject of observation and 
investigation for more than a quarter of a century. The species 
which it most frequently attacks are the plum and poach, but it 
is not uncommon upon the apricot, and I have soon it; occasionally 
upon the sloe. The leaves of the diseased trees are generally 
normal in form and size, but their surfaces, instead of being 
green, are of a peculiar ashy-grey colour, which is very readily 
recognized hut not easily described. The affected trees produce 
little or no fruit, and although plants suffering from the disease 
may live many years before being killed outright, they are always 
sickly and unprofitable* 

A transverse section of the upper epidermis of a healthy 
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plum-leaf is given in fig. 1, and the corresponding surface view 
in fig. 2. Here it is seen that the cell-walls of the epidermis are 



Transverse section of the upper epi- Surface view of upper epidermis 
dermis of a normal plum-leaf. of a normal plum-leaf. 


thick and without intercellular spaces. In figs. 3 and 4 are 
illustrated the transverse section and surface view of the epi¬ 
dermis of a leaf affected with “ silver ” disease. Large inter¬ 
cellular spaces filled with air are present beneath the cuticle along 
the lines of union of the epidermal cells. The peculiar light 


Tig. 3. Fig. 4. 



Transverse section of upper epidermis Surface view of upper epidermis of 
of a plum-leaf affected with “silver-leaf” a plum-leaf affected with “silver-leaf” 
disease. disease. 


grey colour of the leaves is due to these air-filled spaces, and not 
to any alteration in the chloroplasts; the latter structures are of 
the same size and appearance as those in healthy leaves. 

How these air-channels are produced is not clear at present. 
The appearances presented by the jagged irregular pieces of cell- 
wall substance which project into the air-spaces (fig. 4) suggest 



892 PEOF. J. PEECIVAL ON “ SILVER-LEAP ” DISEASE. 

that the middle lamella, ox* part of the cell-wall corresponding to 
it, has been dissolved or softened and then torn asunder. 

Various suggestions have been made in regard to the cause of 
the disease. Some authorities have hazarded the opinion that it 
is caused by bacteria, others that it is due to a deficiency of 
certain food-constituents in the soil. 

bTo spots or blisters are visible upon the leaves, and fungi are 
absent both from the affected leaves and the external and internal 
tissues of the stem and branches. 

In advanced cases a discoloration of the central parts of the 
wood is observable when the stems are cut across, and this 
sometimes extends to the wood of the finer branches, and into 
the wood of the leaf-petioles. In milder attacks, where the 
disease is of recent origin, the wood of the stems and branches is 
not visibly discoloured so far as the naked eye can determine, 
but microscopic examination often reveals brown stains on the 
walls of the vessels and medullary-ray cells. 

When first noticed it is often confined to a few of the branches 
on one side of the tree, but sooner or later the whole tree becomes 
affected. 

Last September I dug up a fifteen-year-old plnm-tree which 
had been subject to “ silver-leaf” for several years. Many of 
the large roots were diseased. When cut across, the wood of 
these roots was seen to be discoloured, being dark brown instead 
of yellow as in the healthy wood. No rottenness or disintegration 
of tissue was observable; the discoloured parts were quite as 
hard as the uninjured tissues. 

The hark and cortex of the root covered the wood completely 
as in the healthy parts; and unless a transverse section had been 
made of the roots, the internal damage would scarcely have been 
suspected. 

Microscopic examination of the discoloured wood, especially 
where it bordered on the healthy tissues, revealed the presence 
of fine fungus-liyphfe, which were traced for a considerable 
distance in the lumen of the vessels. Many of the vessels and 
medullary-ray cells were filled with a brownish-red substance, ax id 
the walls of these cells were stained brown. 

I sawed the thick diseased roots into one-inch lengths and 
placed them in a damp chamber. In two or three days a dense 
white mycelium of very delicate hyphae was developed upon each 
piece, round the edge of the diseased patch, as in fig. 5. 
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A. Diseased stock. 

B. Shoot from inserted 
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I afterwards procured from nurserymen and fruit-growers in 
different parts of the South of England specimens of plum- and 
apricot-trees affected with “ silver-leaf 55 disease. The plants 
were dug up completely, so as to obtain as much of the root- 
system as possible. 'Trees of various ages were obtained, some 
of them being maiden trees of one season’s growth only. In 
every case the root or underground portion of the stock was 
found to be diseased, the wood invariably showing internal 
discoloration when sawn across, although outside there was 


Fig. 5. 



Transverse section, of root from a plum-tree affected with “ silver-leaf” disease. 
After being kept three days in a damp atmosphere the mycelium {a) developed. 

frequently no evidence of unhealthiness, Eungus-hyphso were 
always found in the wood near the junction between the living and 
dead portions, and in most cases a good growth of mycelium was 
obtained when pieces of the diseased root were kept in a fairly 
damp atmosphere. 

At first no spores or conidia were visible upon the mycelium, 
but after three or four months 5 growth small sporophores of 
Stereim purpureum appeared upon the pieces of root. On several 
pieces of diseased root-stock which were dug up and exposed 
during the winter, Stereumpurpureum also appeared. In one case 
only (PI. 10) have I seen the fully developed fruiting-stage of the 
fungus on diseased trees; such examples must be rare, or earlier 
investigators would have noticed them. 

LINN. JOTTRN.—ROTANV, VOL. XXXV, 2 0 
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This solitary example was sent to me among a batch of 
specimens from a nurseryman, and was only one year old from 
the hud. The bud had been inserted in a stock apparently 
infected with the fungus near the surface of the ground, and the 
strong vigorous shoot (about 4 feet long) developed from the hud 
had every leaf upon it “ silvered.” When I received the tree, 
the stock of course had been cut hack, and small sporophores of the 
fungus were growing on the outside of the bark. A cross-section 
of the stock, both above and below the inserted branch, showed that 
its wood was completely killed, with the exception of a very thin 
cylinder just inside the cambium. The wood developed from the 
inserted bud was, however, not in the least discoloured, and 
looked quite healthy, although, as previously mentioned,the leaves 
upon it were all 4C silvered.” 

The constant presence of the fungus upon the roots and root¬ 
stocks of trees suffering from the “silver-leaf” disease justified 
the conclusion that it was in some way responsible for the 
trouble. The complete proof, however, was not obtained until 
this year. 

In the early part of March I inoculated some young healthy 
plum-trees of various sorts with soaked pieces of the sporophores 
of Stereum purpureum , obtained from the specimens cultivated 
from diseased roots and also from some blocks of dead wood. A 
T-shaped cut was made through the bark, and after inserting the 
fungus the wound was hound round with bast. The cuts were 
made above ground on one- and two-year old branches, from 18 
inches to 2 feet from the euds. In the first week in May, i. e. 
8 or 9 weeks after inoculation, the leaves upon these branches 
exhibited the characteristic silvery appearance. 

It was of especial interest to notice that while the disease 
showed itself above the wound right to the top of the shoot, 
below the wound it only appeared on the leaves of the next bud 
or spur two or three inches away. Moreover, the disease has 
only appeared hitherto (May 19th) on those leaves developed 
from buds which are placed on the same side of the shoot as that 
on which the inoculation was made, the leaves from buds off the 
straight line drawn from the wound to the tip of the shoot being 
normal. From these experiments, and other observations on the 
course of the disease, it would appear that the disturbing cause 
is conducted rapidly in the sap of the plant; other observations 
I have made also support this view. 
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Although there is often little or no visible difference between 
the wood and other tissues of a sound branch and one on which 
6 ‘ silvery 99 leaves are produced, I found that a diseased branch 
gives to water a faint brown tint when its end is placed in the 
latter for 24 hours, which is not the case with healthy branches. 
The tinted water gives a blight blue colour immediately with 
guaiaeum and hydrogen peroxide, due to the presence of an 
oxidase. An oxidizing ferment exists also in the bast and cortex 
of healthy branches of Prunus species, hut it does not leak out 
when the ends of such branches are dipped in water, although it 
dissolves out fairly readily when slices of these tissues are soaked. 

By cutting thin successive longitudinal slices from the branches 
of diseased plum-trees, from the bark inwards into the wood, 
and soaking these separately in water, it is seen that not only is 
the oxidase present in the cortex and bast in a very soluble 
condition, but it is also present in considerable quantity in the 
wood of the branch, which is not the case in healthy trees. 

From the evidence obtained during the examination of many 
cases, I have no doubt that the infection takes place below ground, 
no sign of any wound being visible above, and the internal 
damaged wood in which the fungus-hyphie are detected is 
generally confined to the root or the lower portion of the stem 
within the soil. 

In some instances, perhaps the majority, there were old 
partially occluded wounds through which the infection might 
have taken place; hut in others no abraded surface was noticeable, 
and the fungus appeared to have entered through the unwounded 
surfaces of the roots. Where horizontally placed roots contained 
the fungus, it was usually on the damp side facing downwards 
that the parasite had apparently entered, for this side of tho 
root showed damaged wood and cortex when sawn across. 

Whether other species of Stereum are capable of setting up tho 
disease, and the relationship of the superabundant oxidase in the 
diseased branches to the peculiar changes in the epidermal cells, 
are matters which I hope to investigate later, when more material 
is available. 

The biology of Bteremi lursutmi has been investigated by 
Prof. Marshall Ward, who has published his results in the 
4 Philosophical Transactions ’ of the Royal Society, Series B, 
voh 189 (1897), pp. 123-134, pis. 17-21. 
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The Occurrence of Calcium-oxalate Crystals in Seedlings of 
Alsike (Trifolium hybrid urn, Linn.). By Prof. John 
Pkkcival, M.A., TYL.sh 

[Lead 5th June, 1902. ) 

The very definite and characteristic position in which the crystals 
of calcium oxalate occur in the leaves of most leguminous plants 
led me to consider that a detailed study of their first appearance 
and distribution in young seedlings would he of interest, and 
might possibly throw some light upon their formation. 

The seedlings were grown under the different conditions 
described below, and after reaching various stages of development 
were placed first in boiling water, then in alcohol, and finally 
transferred to chloral-hydrate on large glass slides, where the 
complete plants could be examined. Polarized light was generally 
employed to determine the presence of the smallest crystals. 
Various species of Leguminosoe were tried at first, hut Ahike 
was eventually selected for further examination on account of 
the absence of hairs upon the surface of the plant, which facili¬ 
tated the examination of the internal tissues of the cleared 
specimens. 

The seeds were germinated upon the purest filter-paper 
moistened with distilled water. 

Germination occurs in a few hours, and the cotyledons become 
free from the testa and develop a green colour in three or four days. 
At this stage of growth no crystals are present anywhere in the 
plants. As soon as the plants were sufficiently large to handle, 
they were removed from the filter-paper bed, and placed with their 
roots dipping into small bottles of distilled water, the bottle being 
lined with paraffin to prevent contact of the water with the 
glass. The water used was distilled in a metal still and collected 
in paraffin-lined flasks. Eapid growth takes place as soon as the 
plants are allowed a free supply of water, and by the time they 
are six or eight days old the small folded primary leaf can he 
seen between the bases of the cotyledons. 

At this stage of development, crystals appear along the 
vascular bundles in the petioles of the cotyledons, and are dis¬ 
tributed evenly from a point close to the blade down to the con¬ 
nection of the bundle with its continuation in the hypoeotyl of 
the seedling. Above and below these limits, crystals very rarely 
develop at this or any subsequent stage of growth. 
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With increasing age a very few crystals may sometimes be 
1101 iced along the central vascular bundle running through the 
cotyledons, especially when the latter are of large size, and 
occasionally one or two may develop just within the hypocotyl; 
but usually a sharp line of demarcation exists in the petioles, 
beyond which no crystals form. As soon as the blade of the 
primary leaf can be detected, crystals begin to appear in it along 
the vascular bundles. The crystals are most abnndant near the 
edges of the folded leaf, and develop backwards along the bundles 
towards the midrib. They are produced most abundantly and 
rapidly along the second and third pair of vascular bundles 
nearest the apex of the leaf, a slightly smaller proportion occur- 
ring along the short upper portion of the midrib-bundle (fig. 1, 
p. 398). With increasing growth in length of the petiole of the 
primary leaf, the simple blade is pushed forward and unfolds ; 
stipules are developed also. Crystals soon form in the petiole in 
small numbers, and it was noticed that they are more abundant 
in the upper than in the lower portion of the same petiole; a 
similar development and distribution is seen in the leaves which 
arise subsequently. Along the straight unbranched bundles of 
the stipule crystals are produced in especial abundance, almost 
as scon as in the primary leaf-blade veins, and earlier than those 
occurring in the petiole. 

I was able to keep the plants growing in distilled water without 
calcium other than that originally contained in the seed for five 
or six weeks, during which time the simple primary leaf and one 
or two fully-developed trifoliolate ones were produced. The third 
leaf was usually very minute and contained very few crystals. 

The fact that crystals are formed in the first foliage-leaf 
before it is unfolded, and when it is only just visible to the naked 
eye, suggested that their production is not entirely dependent 
upon carbon assimilation. In order to prove this point, plants 
were grown in distilled water in an atmosphere free from carbon 
dioxide. The plants grew for 20 days and unfolded their 
primary leaves. An examination of them at different times 
during this period showed the presence of crystals distributed 
in a manner similar to that in plants grown in the ordinary 
way. 

Experiments were carried out with seedlings grown in Knop’s 
solution and in ordinary garden-soil. The distribution of the 
crystals was the same as that indicated above, but their number 
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was increased. In some of these cases I removed the blade or 
the primary leaf with forceps as soon as it was possible to do so. 
The petiole of this leaf rather unexpectedly continued to grow 
until it reached a length of an inch or an inch and a half. In 
it crystals appeared just the same as when the blade was left 
attached, from which it may be concluded that the material 


Tig. 1. 



supplying the calcium and the oxalic acid is derived from the 
reserve-food of the cotyledon, the blade of the leaf supplying 
nothing from which the crystals of oxalate in the petiole are 
produced. In most cases where the blade of the primary leaf 
was removed there was an increase in the number of crystals in 
the petioles of the cotyledons, and they were developed slightly 
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Pig. 2. 



Section of petiole of Trifolium hyhrklum , showing crystals in situ. 


Fig. 3. 



Lateral views of crystals attached to base on side of fibre. 


Pig. 4. 



Single crystal. 


Fig. 6. 

Side view of gelatinous matrices of 
crystals, after ten days in saturated 
chloral hydrate. 


Pig. 5. 



Section of leaf of Trifolium 
hybridum. 
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nearer to the blade of tlie cotyledon than in normal unmutilated 
plants of the same age. 

To study the effect of darkness upon the crystal-formation, 
seeds were germinated in the dark. Some wore allowed to grow 
on the filter-paper, while others were placed in distilled water as 
before. In both cases the hypocotyls grew to a very great length, 
bnt the cotyledons were unable to free themselves from the testa 
of the seed. Crystals were not met with in any of these plants. 

Some plants grown in ordinary soil in the light until the 
cotyledons were free and the primary leaf just visible were 
covered with an opaque jar. The petioles of the primary leaves 
continued to grow, and the blades were pushed upwards for an 
inch or so, bnt remained folded. After 14 days the plants were 
examined and crystals v\cre fonnd in a similar position to those 
in plants grown in the same soil exposed to the light, the only 
difference noticeable being that the crystals in the petiole of the 
primary leaf of the darkened plants were much fewer than in 
normally grown specimens. 

Provided growth goes on, it would appear that darkness 
has bnt little or no direct influence upon the formation of 
calcium-oxalate crystals in these plants. It was observed that 
plants grown in the dark in a complete culture solution, and also 
in the same solution in an atmosphere free from carbon-dioxide 
when exposed to light, the cotyledons are smaller and die more 
rapidly than those plants grown in distilled water under the same 
conditions. No doubt, if the salts of the culture-solution are 
absorbed by the plant and not utilized, they accumulate to a 
poisonous extent and tend to damage the tissues of the leaves. 

A large number of seeds were germinated on Alter-paper in 
Petri dishes in the usual way, and the seedlings were allowed lo 
continue their growth in those. Where the plants were very 
crowded and the cover of the dish kept on, crystals did not: form, 
although their primary leaves unfolded and grew almost aw large 
as those of plants grown for the same length of time in exposed 
bottles and in which crystals were abundantly produced. 

A comparison was made between seedlings grown in the open 
and plants grown in the same box of soil, but covered with an 
inverted glass beaker to prevent transpiration. In tho former 
crystals were more abundant than in the latter plants, their 
leaves were larger, and the vascular bundles were more completely 
developed. 
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Plants grown with a reduced water-supply I found to he always 
much longer in forming crystals than those to which plenty of 
water was given. 

A number of plants were also grown in nutrient solution 
without calcium. During the time the experiment was carried 
on, namely 89 days, the plants grew as well as specimens supplied 
with a complete Knop’s solution, but no crystals appeared in any 
part of the plants. 

A number of petioles of the leaves I subjected to gradually 
increasing strain up to 75 grams during 14 or 15 days. By a 
comparison of leaves of practically the same age on the same 
plant, I found that the number of crystals formed at first in the 
petiole decreased very largely under strain. 

The crystals in Alsike and the majority of leguminous plants 
I-have examined are either in the form of short prisms or tetra¬ 
gonal pyramids, and invariably occur in the first row of paren¬ 
chymatous cells next the fibres on the bast side of the vascular 
bundles. They are never quite in the middle of the cell-cavity 
in which they are produced, but lie close to the side immediately 
adjoining the fibres, and each crystal is imbedded in, or attached to, 
a matrix of a mucilaginous or pectic substance which is adherent 
to the inside of the cell-wall (figs. 3 & 4, p. 399). The crystal 
matrix stains readily when treated with methylene-blue iu caustic 
soda, the surrounding cell-walls remaining colourless under the 
same treatment (fig. 6). 

The position of the crystals is indicated in the portion of the 
transverse section of a petiole given in fig. 2. In the leaves of 
the plants the crystals occupy a similar position in regard to 
fibres as in the petiole, but are met with opposife both the wood 
and bast next the upper and lower surfaces of the leaves (fig. 5). 

The object of my present communication is mainly to describe 
the distribution and first appearance of calcium-oxalate crystals 
in seedlings grown under various conditions; and it would be 
premature to make positive assertions in regard to the processes 
involved in their formation. The whole evidence, however, 
obtained during the study of these plants seems to point to the 
conclusion that the production of the crystals is connected with 
the formation of fibres in the petioles and leaves. Wherever 
there is an abundant development of fibres, as near the ends of 
the vascular bundles in the leaves, and in the simple stipular 
bundles, these crystals are especially numerous^ In the upper 
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parts of the petiole of a leaf there are usually more crystals 
than in the lower part, and transverse sections show a corre¬ 
sponding difference in the development of fibres at these points. 

Moreover, in seedlings grown in a very damp atmosphere, or 
in the dark, fibres are poorly represented, and the crystals are 
proportionately diminished in number. 

In the cotyledons of the plants there are few or no fibres, and 
crystals are rarely present. I have also noticed that crystals are 
not produced near the finest terminations of the vascular bundles 
or the delicate fibreless portions which connect the main,veins, 
but in some species where these narrow connecting-veins are 
thicker, fibres and crystals occur together. It must, however, 
he noted that the absence of crystals in the hypocotyl and root 
of the plants where fibres are common militates against the view 
just expressed, and further work is needed to clear up the 
point, 

, I have gone through the vast amount of literature on plant- 
crystals, and am perfectly acquainted with the work of A. F. 
W. 3 chi m per, Kohl, Kraus, Wehner, and others. It appeared to 
me unnecessary to take up space with a resume of previous work, 
most of which is too speculative to be of value. 
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Note ou Qarex Tolmiei , Boott.. By 0. B. C u abke, E.L.S. 

[Road 20th November, 1902.] 

The species Qarex Tolmiei , Boott, lias proved so very trouble¬ 
some to American caricologists, that an immediate account of the 
material in herb. Boott, and of some of that in herb. Blew which 
Boott probably saw, may be acceptable. 

G. Tolmiei, Boott, was founded in Hook. El. Bor.-Amer. vol. ii. 
[1839] p. 224, on a single collection of Tolmie made on the 
Columbia Biver in N.W. America. At the same time, Boott 
founded on the next page (p. 225) his species G . nigella , on a 
single collection of Tolmie made on the Columbia Biver. 

Subsequently, Boott in his Illustr. Carex, p. 100, t. 299, 
described and figured Q. Tolmiei. Here Boott added to the 
original material Seemann n. 2207, C. Wright n. 22, C. Wright 
n. 23, and Q. melastoma herb. Fischer; of which four plants no 
one is equal to O. Tolmiei , nor, in my opinion, can be made con- 
specific with it. However, the figure t. 299 is taken wholly 
from C. Tolmiei , the original type ; though the description 
includes the four other plants, and probably some other things 
marked “ <7. Tolmiei ” in herb. Hew. 

We have, then, for O. Tolmiei the six excellent culms 
originally collected by Tolmie, and Boott’s good figure, t. 299. 
I first give a diagnosis founded on these only. 

Caeex Tolmiei {Hoolc. FI. Bor.-Amer . ii. [1889] p. 224) 
spicis 9-6, summa maseula, foemineis anguste ellipsoideis densisj 
gluinis foemineis utrioulos non aut vix superantibus ; stylo 3-fido ; 
utriculis (rostro perbrevi ineluso) 2-2| mm. longis, auguste 
ellipsoideis (fere oblongis) trigonis, basi angustatis; nuce ufcri- 
culum inplente. 

Habitat . Columbia Biver ; Tolmie . 

No one of the 6 culms of G. Tolmiei has less than 6 spikes ; 
no one of the culms added to it by Boott has more than 4. On 
none of these added culms (except some I call C. nigella , Hook.) 
is the female spike dense as in C. Tolmiei . The definitely 
trigonous nut has always a 3-fid style ; the material called 
G . Tolmiei var. subsessilis by L. C. Bailey (in Mem. Torrey Club, 
vol. i. (1889) p. 47), with bifid style, I refer to G* rigida , G-oodem, 
and G.pulla^ Gooden. 

LIMN. JQUEX.—EOTAFY, VOL. XXXV. 2 I 
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Seeraann no. 2207 was pasted down in herb. Boott on the 
type-sheet of CL Tolmiei (with Tolmie’s plant). It appears to 
mo widely different; the utricle is broad, flattened, and the nut 
is much narrower than the utricle. I call it simply G. ustulata, 
Wahlcnb.; if not that, I maintain it to be very close thereto. 

I give next a diagnosis of Boott’s adjacent species — 

Carex nioella ( Iloolc . FI Bor.-Amer . ii. [1839] p. 225) ; 
spicis 4; utriculis 3 mm. longis (i. e. quam ii 0. Tolmiei longiori- 
bus); glumis foomineis apice lanceolatis utriculos plane super- 
antibus; ceteroquin ut CL Tolmiei — 'Boott , Garex , p. 194 et la. 
Inech 054 in herb. Kew. 

G . Tolmiei , Boott, Carex, p. 100 partim (i. e. Fischeri exem¬ 
pt urn et O. Wright n. 22). 

Cmelastoma, Fischer MS. 

Habitat . Columbia Elver ; Tolmie. Behring Straits: A rakam 
Ins., G. Wrighti n. 22 ; St. Paul Ins., Langaclorff in herb. Fischer. 

It appears doubtful whether this species can be retained as 
other than a variety of CL Tolmiei . In the type of Q. nigella of 
Tolmie the spikes are little less dense than in G. Tolmiei ; but 
there is in herb. Kew another plant collected by C. Wright on. 
the Kingokl and Kodgers Expedition, called “ G. Tolmiei ” in 
herb. Kew,* in which the spikes are much more lax. As to 
Fischer’s plant and C. Wright n. 22, they agree with G . nigella 
much better than with Q. Tolmiei . 

The remaining O. Tolmiei in Boott’s herb. I call new species 
as follows:— 

Carex leptosaccus, sp. nova; spicis 4, terminal! muscula; 
spicis foomineis 3 mm. hit is, v:ix donsis ; utriculis 2 mm. longis, 
pvoideis, compressis, suberostratiw, papyraeeis; stylo 3-lido; 
mice obovoidea, trigona, quam utriculim paullo augusfciore. 

0. Tolmiei , Boott, Carex, p. 100 partim. 

Habitat. Behring’s Straits : Arakam Ins., 0. Wright n. 23. 

The young female spikes are deep brown ; but the fruiting 
spikes are variegated with white, the female glumes having in 
them broad scaiious margins towards their summits. This, as 
well as the papyraceous utricles, might possibly be a consequence 
of imperfect ripening, l e. the glumes may here be withered. 
But, if that should be so (and in one of the utricles I have found 
a nearly ripe nut), the broad utricle will not do for G. Tolmiei , 
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Hook. 5 indeed, the plant appears nearer O. compacts Boott. 
It was in this plant that Boott found the rudiment of the axis 
within the utricle as noted by him. 

There is yet another G. Tolmiei in herb. Kew, viz, :— 

Carex microsacctjs, sp. nova; spicis 4, terminali maseula, 
foemineis 2| mm. latis ; utriculis 1 mm. longis, globoso-trigonis, 
erostratis, minute glandulosis, etiamgue a glaudulis magnis rubris 
remote inspersis. 

Habitat . Japan ? 

This is ct n. 985” in herb. Kew, perhaps collected by Wilford 
in Japan or Korea, and was referred in herb. Kew to G . Tolmiei 
(possibly by Boott). It seems to me near C. bidentula , Eranchet, 
rather than to G. Tolmiei . 

In this species, as in the three preceding, I have looked 
through the North-west American and the North-east Asian 
without being able to find any plant that fairly matches it. 


On the Electric Pulsation accompanying Automatic, Movements 
in Desmodkm gyrans , DC. By Prof. Jagadis Cktojder 
Bose, C.I.E., M.A., D.Sc. (Communicated by the Presi¬ 
dent.) 

[Read 19th February, 1903.] 

In my paper on the e£ Electric Kesponse of Ordinary Plants under 
Mechanical Stimulus,” read before the Linnean Society (Journ., 
Bot. xxxv. 1902, pp. 275-304),! have shown how, in response to 
an external stimulus, an electric pulsation is produced in a non- 
motile and apparently insensitive plant-organ. In these cases 
the molecular changes due to stimulus are revealed, not by any 
visible movement, but by electromotive changes. Wo have 
again plants which exhibit very marked mechanical response, as 
seen in sensitive plants; the responses, however, being evoked 
by the action of an external stimulus. Still more wonderful are 
the automatic movements exhibited by certain plants by the 
action of some periodic internal stimuli. Of these, the auto¬ 
nomic variation-movement of the lateral leaflets of Desmodium 
gyrans is a striking example. These, as is well known, exhibit 

2 i 2 
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a ])erioclic up-and-down or elliptical movement, the period varying 
from about two to four minutes. 

The excitation produced in ordinary plants by external 
stimulus was evidenced by electric responses. I was desirous 
to find out whether these automatic periodic movements, due to 
the action of internal stimuli, were attended by concomitant 
electric pulsations. 

j Experimental Ar rang emeu ts. 

I have shown in my previous paper (Journ. Linn. Soe., 
Bot. xxxv. (1902) p. 278) that stimulus gives rise to electric 
changes in the plant, and that an electromotive force is thereby 
induced between the excited and unexcited portions of a tissue. 
The direction of the current of response in the tissue is, normally 
speaking, from the more excited to the less excited point, If 
the plant-tissue is in the same physico-chemical condition 
throughout, the surface is iso-electric, local excitation giving rise 
to electromotive variations. If the tissue is not in the same 
physico-chemical condition, there will be a more or less per¬ 
manent current—the current of rest. This, however, does not 
alter the general result; the electromotive changes due to excita¬ 
tion are simply superposed on the existing electromotive force. 

In order, then, to get the responsive electromotive changes 
which accompany the automatic movements of the leaflets, it 
was necessary to make one of the electric contacts at a point 
of tissue which was in a relatively resting condition; the second 
contact being made at the place where the excitatory movement 
“ was at its maximum. It is to be borne in mind that the internal 
changes, to which the movement is due, take place in the 
slender petiolules to which the leaflets are attached, the latter 
serving merely as indicating Hags. Acting on the considerations 
referred to above, I made one contact with the slender stalk of the 
lateral leaflet, the other being made with tine common petiole. 

The contacts are securely made by means of cotton threads 
moistened with normal saline solution and connected with 
non-polarisahle electrodes not shown in the figure. The 
electrodes lead to a sensitive and dead-beat galvanometer. 
The electromotive variations produced in the plant cause corre¬ 
sponding deflections in the galvanometer. The excursions of the 
spot of light are recorded by means of the response-recorder, 
fully described in my previous paper. We have thus contacts 
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made at two points; one of which undergoes periodic excitation, 
the other remaining quiescent. From the results of my previous 
experiments, I was led to expect that there would be periodic 
electric pulsations accompanying the periodic mechanical move¬ 
ments of the leaflets. From the experiments now to he 
described it will be seen that my anticipations have been fully 
justified. 


Fig. 1. 



Arrangement for exhibiting electric response in Desmodium gymns. Electric 
connections arc made with the galvanometer by means of non-polarisablo 
electrodes, one point of contact being made with the excitable tissue at A 
and the other with the resting-point B. G is the galvanometer and E 
the response-recorder. The current of response in the plant is from the 
oxcitablo A to the resting B. 


The habitat of these plants is the G-angetic plain, and I was 
able to secure several specimens from their natural surroundings, 
The plants conld not be at their best condition at this time 
of year—the beginning of winter (November) j besides, they 
have already commenced flowering. The vital activity, on which 
depends the intensity of the electric response which I sought 
to detect, is not therefore so great now as it would be in spring 
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or summer. But I kid no difficulty in obtaining very well™ 
marked effects, even at this season of the year. I have, 
however, postponed some further and more delicate experiments 
for a more favourable season. 

The movement of the leaflet, in some instances, takes place 
by jerks; in others it is more uniform. The period for a 
complete up-and-down movement was on an average about 
3*5 minutes. Prom the normal or highest position the leaflet 
sinks somewhat rapidly ; having reached its maximum depressed 
position, it rests for a while; there is then produced a rather 


Pig. 2. 



S~— 1-j-1- f -,-f——-I-5- ! -{ 

0 1 2 3 4- 5 6 7 8 9 10 II 12 S3 min. 

Electric response in Dcmoilium gyraw. The electric response corresponding 
to one complete mechanical vibration consists of a principal wave {a) 
shown in continuous line, and a subsidiary wave (b) shown in dotted lino. 

slow rise to its original position. The up-and-down motion 
is in some cases approximately straight, the curve described 
being a very elongated ellipse. In other eases the pctiolule 
of the leaflet is slightly twisted after its descent, and the 
corresponding curve described becomes more circular. 

The numerous varieties of these mechanical responses give 
rise to corresponding modifications of the curves of electric 
response. It will, however, bo best to take the records of some 
typically simple cases, on consideration of which it will be easy 
to understand what happens under more complex conditions. 
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Electric Response-curve . 

I selected specimens where the movement of the leaflet took 
place gradually, without jerks, and where the up-and-down 
movement was approximately in a straight line. On taking 
a record of electric response, I was surprised to find that, 
corresponding to each complete mechanical vibration, there 
is produced a double electric pulsation—a large principal wave 
(a), followed by a smaller subsidiary wave (b). Such double 
response, mimicking the dichrotic pulse-record of the heart-beat, 
I have found in all the specimens I have tried. In the case 
whose record is given (fig. 2), the period of complete mechanical 
vibration was about 3*5 minutes. The period of the principal 
electrical wave of response was slightly less than one minute, 
that of the subsidiary wave was slightly over 2*5 minutes. 
These double electric pulses, corresponding to a single mechani¬ 
cal vibration, are at first very puzzling, and I undertook special 
investigations to clear up this obscnre point. In the concluding 
part of this paper I shall adduce experimental results which will 
satisfactorily explain the peculiarity. 

The Sign and Intensity of Electric Response . 

As regards the sign of response, I have shown (Journ. Linn. 
Soc., Bot. xxxv. (1902) p. 277) that in ordinary plants and 
under normal conditions the current of response Hows, in 
the plant, from the more to the less excited portion of the 
tissue. This is generally the case also in the electric response 
in animal tissue. In Desmodhm gyrans I have found it so 
in a)l cases hitherto examined; that is to say, the current of 
response in the plant flows from the excitable petiolule A to 
the resting petiole B (fig. 1). 

I may, however, mention hero certain conditions which might 
give rise to a reversed response. I have shown that when a 
plant is in a depressed vital condition, the direction of current 
of response is apt to be reversed. Again, the response under 
feeble stimulation may be abnormal or reversed, but under 
stronger stimulation it may become normal again Curiously 
enough, I have obtained similarly opposed responses, to feeble 
and strong stimuli respectively, with inorganic substances—in 
metals under mechanical stimulus and under the stimulus of 


* Bose, £ Response in the Living and Non-Living ’ (Messrs. Longmans). 
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Hertzian radiation It will thus be seen that the sign of 
response, in certain eases, may vary with the molecular condition 
of the substance or tissue, and also with the intensity of 
stimulus. 

As regards the intensity of electromotive variation, I have 
often obtained as high a value as *0025 volt for the larger 
or principal wave. In a more favourable season of the year 
and with a vigorous plant, this value will probably bo con¬ 
siderably enhanced. I give below the absolute values of 
electromotive variation obtained with two different specimens, 
live successive observations being taken in each case. 


Table I. 


Number of 
Observation. 

E.M. Variation. 
Principal wave. 

E.M.Variation. 
Subsidiary wave. 

1 

•0014 volt. 

*00055 volt. 

2 

*0013 „ 

*00051 „ 

3 

•0014 „ 

O 

O 

o 

o 

4 

*0015 „ 

*00054 „ 

r> 

*0016 „ 



Table II. 


Number of 
Observation. 

E.M. Variation. 
Principal wave. 

E.M. Variation. 
Subsidiary wave. 

1 

*0024 volt. 

*0016 volt. 

2 

*0025 „ 

•ooir> „ 

3 

*0025 „ 

•()01<s „ 

4 

'0025 „ 

•0017 „ 

f> 

•0026 „ 



Fatigue. 

Some specimens exhibit responses which arc uniform, as in 
the case given in fig, 2 : by uniform I mean that the double 
wave repeats itself without undergoing any variation. But 
in other instances signs of fatigue are evident, the successive 

* Bose, J". 0., “ On Electric Touch and the Molecular Changes produced in 
Matter by Electric Waves/' Proc, Roy. Soc., Feb. 1900, pp. 452-474, 
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electric responses undergoing a diminution. A similar sign of 
fatigue (fig. 8) is also seen with the mechanical responses 


Fig. 3. 



Fatigue exhibited in the mechanical responses of Desmoditm gyrans. 

Fig. 4. 



12 3 4 5 


Periodic fatigue exhibited in the electric responses of Desmodiicm gyrans. The 
principal ware is represented by a continuous line and the subsidiary wave 
by a dotted line. The double responses undergo continuous diminution 
till the third complete period; at the fourth they attain a large value, 
similar to the first; after this the cycle is repeated. 

given by the plant. But the most curious case, which is 
occasionally exhibited, is that of periodic fatigue j that is to 
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say, the electric response undergoes gradual diminution from 
a maximum to a minimum, after which it again attains the 
maximum value and repeats the cycle. In the record given 
(fig. 4) the electric response gradually declined to a minimum 
at the third set of double responses, after which it attained the 
first maximum value, only to repeat the cycle. 

In connection with this it is interesting to note that I 
obtained exactly similar periodic fatigue with ordinary plants 
in responses to uniform mechanical stimuli. In the record 


Fig. 5. 



Periodic fatigue exhibited by a specimen of petiole of Cauliflower. The responses 
are to successive uniform mechanical stimuli applied at intervals of one 
minute. 

given in fig. 5, alternate responses exhibit fatigue. In other 
cases, I found the cycle completed after the third or fourth 
response. 


Interference Effects. 

It will be understood from what has been said before, that 
the direction of the responsive current in the plant, and the 
consequent direction of the galvanometric deflection, depend on 
the relative quiescence or excitability of the two contacts. If, 
of the two contacts (see fig. 1), 33 be quiescent and A excited, 
the current of response in the plant will, he from A to B ; the 
galvanometer connection being properly adjusted, this will give 
rise to an upward or, say, positive deflection. The petiolule 
being periodically excited, there would he produced a periodic 
(double) electric pulsation, whose sign would be positive. 

In JDesmodium there are two lateral leaflets, and both of 
them, usually speaking, execute periodic movements. If now 
one of the contacts be shifted from the resting-point B in 
the main petiole to the petiolule A', we shall get extremely 
interesting interference effects. 

1. Suppose both the leaflets execute periodic movements, 
and suppose the mechanical oscillations of both are in the 
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same phase; in such a case the points A and A' would both 
be at a given moment in the same state—either of excitation 
or quiescence. But it has been shown that electric response 
can only take place when there is a relative difference in the 
excitability of the two contacts. In the present case, the electric 
variations at A and A' being similar, one balances the other, 
and there is no resultant response. 

2. If the excitation of the two leaflets be not simultaneous, 
but if there be a constant phase-difference of half a period 
between the two—that is to say, if while A' is in a state of 
quiescence A is most excited and vice versa —then in the former 
case the responsive current in the plant will be from the 
excitable A to the quiescent A !; this.will give rise to an upward 


Fig. 6. 



Electric interference-effects due to the excitations of the two opposite leaflets. 

electric pulsation. The excitation of A will then subside, while 
that of A' will reach a maximum. The responsive current will 
therefore change its direction, and we shall get a negative or 
downward response. Under these conditions, the responsive 
pulses would be regular and alternately up and down. 

3. There is again a third case where the phase-difference 
is not exactly half a period. In practice this is often found 
to he the case. Again, the periodicity of each leaflet may 
not remain absolutely constant, and the phase-difference may 
therefore undergo a continuous change. Under these conditions, 
we may expect a somewhat complicated curve due to the 
algebraical summation of A and A! effects. I give here (fig. 6) 
a record which I obtained under these conditions. 
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Investigation on the Cause of the Double 
..Electric Response, 

I now proceed to adduce considerations and experiments 
which will offer an explanation of the double electric response 
corresponding to a single mechanical vibration. Wo have to 
explain (1) why the response should be double, and (2) why, of 
the two, the principal wave of electric response should be larger 
than the subsidiary wave. 

I must here recapitulate briefly certain results I obtained 
with ordinary plants, which have a special bearing on the 
present subject. I found (Journ. Linn. Soe., Bot. xxxv. 
(1902) p. 288) that when a plant is mechanically stimulated, 
say by torsional vibration, then keeping the amplitude of 
vibration constant, the intensity of electric response depends 
on the quickness with which the vibration is effected,—the 
quicker the motion, the stronger is the response. This is 
clearly seen in the records given in fig. 7, where successive 


Fig. 7. 



Successive responses to vibrational stimulus of the same amplitude 30°, 
imparted with increasing rapidity. It will be seen bow the response is 
enhanced with tlio rapidity of the onset of disturbance. 

vibrational stimuli of the same amplitude were imparted to 
the plant, but with increasing rapidity. Again, when the 
plant is in any way disturbed mechanically, whether by bend¬ 
ing or by torsion, the electric response takes place during 
distortion. Thus, when the plant was twisted through a definite 
angle, there was a response, say an upward galvanometer move¬ 
ment during twist, but while the plant continued to be held 
in the twisted position the electric disturbance disappeared, 
the deflected galvanometer spot of light returning to zero. 
If, then, the plant were untwisted and brought back to its 
original position, there was a second response, in the same 
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direction as before, and the usual recovery took place once more 
on the return of tbe tissue to the condition of rest. It will 
be thus seen that (i) the electric response takes place during 
the mechanical movement of the plant; (ii) that tbe sign of 
electrical response is independent of the direction of motion; and 
(iii) that the intensity of response depends on the rate of 
motion. 

In Desmodium gyrans , starting from tbe uppermost position, 
the leaflet moves down, and having attained its maximum swing 
stops in that position for a while. The first or principal wave 
of electric response attains its height during this movement, 
and recovery takes place while the leaflet is undergoing its 
temporary rest. The latter now commences an upward move¬ 
ment, and the subsidiary wave of response is similarly obtained 
during this process. The mutual relation which thus exists 
between tbe mechanical wave and the concomitant double 
electric wave will be clearly seen from the inspection of two 
records taken simultaneously, to he given presently. 


Apparatus for tahing the 'Record of 
Mechanical Response . 

The difficulty of the mechanical record lies in the extreme 
slenderness of the leaflets, in consequence of which the attach¬ 
ment of an index is apt to produce a great constraint on tlieir 
natural movement. This difficulty has been overcome in the 
following manner, by which it is possible to obtain the 
mechanical record with ease and accuracy. 

A lever having two unequal arms, OA and OB, is made of 
aluminium wire. It is balanced about the pivot PP', which 
rests on frictionless bearings. The long arm has a slight 
overweight, which makes it tilt somewhat downwards. One end 
of a single cocoon-thread is attached to the tip of the leaflet by 
means of a small quantity of shellac varnish, the other end of 
the thread being fixed to the long arm of the lever. A light con¬ 
cave mirror C is attached to the prolongation of the pivot (fig. 8). 
■Prom the perfect balance of the arrangement, it will be seen 
that the slightest movement of tbe leaflet causes a corresponding 
tilt in the lever, the pull exserted by it being negligible. A spot 
of light reflected from the mirror C gives a record of the move¬ 
ment of the leaflet on a magnified scale. Tbe magnification 
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is increased by increasing the distance of the point of attachment 
of the thread on the long arm, away from the fulcrumit is 
also increased by increasing the distance of the recording drum 
from the lever. The vertical movement of the spot of light 
is converted into a horizontal movement through a second 
reflection in a suitably inclined mirror, M. 

These curves enable us to obtain the absolute value of the 
movement executed by the tip of the leaflet. The abscissa of 
the curve represents the time, which is known from the speed 



Fig. 8. 

M 



Optical lover for mechanical record. 


of rotation of the drum. The absolute value of the ordinate, 
representing the distance travelled by the leaf, is found by 
moving the long arm of the lever through a given vertical 
distance, say one centimetre, and observing the displacement of 
the reflected spot of light on the recording drum. 


Simultaneous Mechanical and Electrical Record . 

In order to demonstrate the mutual relation of the two 
responses, it was necessary to take two records simultaneously 
on the same recording drum (fig. 9). 



Arrangement for taking simultaneous mechanical and electrical record. 


ELECTEIC pulsation in desmodium gyeans. 
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I give a record (fig. 10) thus obtained, which will be found 
to bear out fully the considerations which have been put forward 
to explain the double electric response corresponding to a single 


Fig. 10. 



Q I 2345678 


Simultaneous mechanical (M) and electrical (E) records. The curves in 
continuous line represent; the descending movement of the leaflet and the 
corresponding electrical pulsation. The curves in dotted line similarly 
represent the ascending movement of the leaflet and the corresponding 
electrical pulsation. 

mechanical response. It will be seen that after a period of 
quiescence, as the leaflet began to move downwards, it gave rise 
to the corresponding first or principal electric response. The 
movement downward ended in about a minute, and the principal 
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response, with its recovery, was executed in this time. After a 
pause, the movement upwards now commenced, and the sub¬ 
sidiary electric response is seen to commence at the same 
moment as the upward movement. The upward movement of 
the leaflet ceased in a little more than two minutes, and the 
period of the secondary wave occupied the same time. (The 
secondary wave is therefore broader than the primary ware.) 
Thus we have the period of the principal wave coinciding with that 
of the downward mechanical movement of the leaflet, and tho 
secondary wave with that of the upward movement. 



Minutes 

Mechanical response curve. Here the rising portion of the curve, shown in 
continuous line, is traced by the leaflet during its descent, and the falling 
portion during its ascent. 


We have still to account for the greater intensity of the 
principal electric response, which was shown to accompany 
the downward movement of the leaflet. I have already explained 
that it is the rate of mechanical movement which determines this 
intensity. In the present case, the greater amplitude of the 
principal wave would he accounted for if it can be shown that 
the downward motion of the leaflet is quicker than its motion 
upward. In the simultaneous record (fig. 10) a careful 
LINN, JOURN.—BOTANY, YOL XXXY. 2 K 
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inspection will show that the descending part of the mechanical 
record which corresponds to the downward movement of the loaf 
is steeper than the ascending part of the curve corresponding to 
the upward movement of the leaf. But in a contracted curve 
these characteristics are not very evident. I therefore took a 
mechanical record on a fast-moving drum. This is reproduced 
in fig. 11. Here the ascending part of the curve represents the 
motion of the leaflet downwards. The leaflet, on commencing to 
move, soon attains an approximately uniform velocity. It will 
be seen from the curve that it travels a distance of 6*25 milli¬ 
metres in 375 seconds, the velocity being 10 millimetres per minute. 
But during the ascent of the leaflet the velocity is very much 
reduced, when the velocity becomes approximately uniform. 
The leaflet only travels a distance of 6*25 millimetres in 
86 seconds, or a velocity of 4*3 millimetres per minute. 

The greater amplitude of the principal wave of electric 
response, which is the concomitant of the downward movement 
of the leaflet, is thus proved to he due to the greater velocity 
of motion of the leaflet during its period of descent. 
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On Poa laxa and Foa strict a of our British Floras. 

By G. Olaeidoe Deuce, M.A., F.L.S. 

[Read 19th March, 1903.] 

For some years past doubts have been expressed by many 
botanists, including Professor Haekel, as to the correct naming 
of the above grasses. The subject has for some time interested 
me, and I have paid three visits in different years to Lochnagar 
in order to see the plants growing in their native habitat. I 
have also, through the kindness of Professor Marshall Ward, 
had the privilege of examining the Poas in the late Professor 
Babington’s Herbarium, in which are specimens of both the 
above plants, including the earliest known gathering of Foa lam 
in Britain. Thanks to the officials of the British Museum, I 
have also seen the British specimens contained in the Herbarium 
there. I have had lent me by Mr. John Knox the specimens 
collected by George Don from Lochnagar; and Mr. F. J. 
Hanbury has kindly allowed me to consult the beautiful series 
contained in the Boswell-Syme Herbarium, which includes Svme’s 
types of the third edition of ‘English Botany’; and, lastly, 
thanks to our Secretary, Mr. Day don Jackson, the Smithian 
Herbarium is now made easily accessible, and it is very inter¬ 
esting from its containing Mackay’s original specimen of Poa 
flexuosa , as well as a specimen which had been one year in 
cultivation ; and also Don’s specimens called flexuosa, from Ben 
He vis and Lochnagar. 

My examination of these specimens and my field-work have 
led me to the following conclusions, which I hope the Fellows 
of this Society may not think I am too rash in putting before 
them. 

Before venturing to give a decisive opinion as to the proper 
name to be assigned to Smith’s P. flexuosa ,, J should like to visit 
Ben Nevis this year to study the plant, if I am fortunate enough 
to discover it, in the living state. This much, however, I can 
with some confidence assert, that it is not the Foa flexuosa of 
Wahlenberg’s ‘Flora Suecica, 5 n. 108, since that belongs to the 
P. cenisia group. Nor is it the Foa laxa of Willdenow, to which 
Sir W. Hooker was the first to refer it, in the ‘ Flora Scotica,’ 
p. (1821), where the E.B. plate for flexuosa is cited and 
Smith’s description virtually adopted. Nor is it the P. laxa of 
Haenke, as Babington, in his first edition of the ‘ Manual of 

2x2 
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British Botany/ p. 869 (1843), following Smith in the 6 Engl. 
Mora/ i. p. 122 (1824), and Parnell in his 6 Grasses of Scotland/ 
p. 83 (1842), calls it, although he says 44 he has not seen native 
specimens.” The same erroneous reference will also be found 
in Bichter’s 4 Plantse Europseae/ p. 82 (1890), 1 Index Kewensis/ 
iii. p. 572 (1894), and is still more recently given by Ascherson 
and Graebner in the s Synopsis der Mitteleuropaischen Flora/ 
p. 401 (1900). 

E’er do I feel justified at present in placing it with the plant 
which Syme named Poa stricta , although its alliance is certainly 
rather with the alpina than with the laxa or cenisia group. 

It differs from alpina in all the ligules being long and acute, 
by the very wavy panicle-branches, and by the conspicuously 
smaller spikelets. It was first described by Sir James E. Smith 
in 4 Flora Britanniea/ vol.i. p. 101 (1800), and was subsequently 
figured and described in the first edition of 4 English Botany’ 
under the tab. 1123, dated 1803, from specimens gathered by 
John Mackay on Ben Nevis, and his wild and cultivated plants 
are in the Smithian Herbarium; but I doubt tbe authenticity of 
the specimen in the Sowerby Herbarium at the British Museum, 
or, indeed, its identity with Smith’s plant. 

Having, therefore, somewhat cleared the ground by elimi¬ 
nating from the scope of our enquiry the plant named Poa 
jlexuosa by Smith, which has been answerable for a considerable 
share in the confusion which surrounds the synonymy of the 
plants named P. stricta and P. laxa, I now propose to discuss 
the names I venture to designate them by, the characters which 
distinguish them, and their history as plants of Britain, 

Poa alpina, L ., var. acutifolia. 

Syn. P. stricta, Syme, 4 E. B.’ vol. xi. pp. 115-117, t. 1763, 
not of Lindeberg in 4 Bot. Notiser/ 1855, p. 10, nor of D. Hon, 
in Mem. Wern. Soc. iii. (1821) p. 298, which is a form of P. pra ~ 
tensis). 

P. Jlexuosa , Knapp, 4 Gram. Brit.’ t. 51 (1804), pro parte; 
Don’s 4 Herb. Brit.’ no, 6 (1804), pro parte ; Parnell’s 4 Grasses 
of Scotland/ p. 83 (1842), pro parte; not of Wahlenberg, ‘Flora 
Suecica.’ 

P. laxa, Bab. 4 Man.’ ed. ii. p. 389 (1847) (not of ed. i p. 369 
(1843)), pro parte; ed. iii. p. 397 etseq. (1851) ; not of Haenke, in 
Jirasbk, ‘ Beob. Biesengeb.’ (1791) p. 118. 



POA UAXA AND POA STEICTA. 


428 


P. lax®, Haenke, var. laxa proper, Hooker £. ‘ Student’s Mora,’ 
p. 448(1870). 

P. laoca, var. vivipara, Anderss. ‘ Gram. Seand.’ ex Syme, 
E. B. xi. p. 116 in syn. 

Exsicc. P. alpina, A. Croall,‘ Plants ofBraemar/ pro parte. 

Em. Syme, E. B. xi. t. 1763, sub nom. P. stricta. 

Descr .—Bootstock shortly creeping or slightly csespitose; 
plant flaccid; panicle in the young state scarcely exserted, very 
narrow, afterwards with long panicle-branches, the lower of 
which are deflexed, viviparous; leaves flat, tapering gradually to 
a point; the upper stem-leaf not very much shorter than the 
root-leaves, and situated above the middle of the stem; upper 
ligules long, acute. The leaf shape distinguishes it from typical 
P. alpina , and it is known from Poet laxa by the upper leaf being 
always above the middle of the stem, by the flat, not folded leaves, 
the shape of viviparous panicle, and by the hairs at the base ot 
the florets being very short. In P. laxa var. scoticct the panicle 
closes in fruit; in P. alpina var. acutifolia the viviparous panicle 
is widely open in the late autumn, but in the early condition it 
is very narrow and compact, whereas in the young state the 
panicle of P. laxa var. scotica is open. 

Ilab . Shady rock-ledges, and in the gully called “ The Spout/’ 
Locbnagar, South Aberdeenshire, alt. 2600-8000 feet. 

The earliest British specimens with which I am acquainted are 
those gathered by George Don, and issued by him in his 4 Herb. 
Brit. 5 (cited above) in 1804. He sent them with other plants 
gathered on Ben Nevis to Knapp, who, in his ‘ Gramma 
Britannica/ sub t. 51, refers both gatherings to P. flexuosa, 
quoting Don as saying that on Ben Nevis it is usually, and on 
Locbnagar it is always viviparous. 

Parnell, in his ‘ Grasses of Scotland/ p. 83, t. xxxviii. (1842), 
describes P. laxa from Ben Nevis at about 4300 feet as having 
the florets not webbed, the upper leaf flat and shorter than the 
sheath, and distinguishes it from P. alpina by the panicle being 
more slender and somewhat drooping, the root not tufted, upper 
leaf flat and taper-pointed, and the spikelets oblong-ovate. His 
variety flexuosa is mostly viviparous, with wavy panicle-branches 
and the leaves mostly short. The description of his laxa fits my 
plant, but the figure xxxviii, shows a plant which is not viviparous; 
whereas the figure of his var. flexuosa resembles closely my 
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acutifolia. From Ids describing the florets as not webbed, we 
may assume that Parnell’s plant is not identical witli the 
P.jlexuosa found by Mackay. His statement that it grows on 
Ben Nevis at an altitude of 4300 feet suggests some error, as I 
am unaware'of any Alpine Poa reaching that height in Scotland. 
Probably both his species laxa and his variety flewuom are forms 
of P. alpina. 

Lithe second edition of the ‘Manual/ p. 889 (1847), Prof. 
Babington gives as the habitats of P. laxa [my acutifolia ] 
“ Loclmagar, Prof. Balfour, and Ben Nevis, Dr. Parnell,” altering 
the date from July to August. The specimens in his herbarium, 
dated Aug. 11, 1846, collected by J. H. Balfour, to which this 
doubtless refers, are practically identical with the var. acutifolia , 
except that they are not quite so viviparous and are even more 
slender; but I have seen such growing with acutifolia , under 
which 1 place them. In this editiou a change is made in trans¬ 
ferring the reference of P.jleocuosa , Sm. E. B. t. 1123, with a 
query to P. minor , hut this is also done erroneously. 

In the first edition of Hooker’s 6 Student’s Flora/ 1870, p. 448, 
Sir Joseph Hooker, under P. laxa % Haenke, gives the synonym 
of P. Jlewuosa , Sm., hut, as we have seen, in error. He has a 
“ var. lam proper with fiat leaves and flowering glumes not 
webbed,” and a “var. minor (Graudin), leaves keeled, curved; 
flowering glumes webbed,nerves more distinct” ; and remarks of 
P. laxa that “ it is often with difficulty distinguished from alpina P 
This may be accounted for when, as I suggest, he is here speaking 
of two different plants specifically distinct, one of which, his laxa 
proper, being my P. alpina var. acutifolia , and his P. minor being 
a form of Poa lacca ; and if we compare his description of P. lam 
with that of P. alpina , wo shall find that the chief contrasting 
features do not contrast, although in P. lax a the atom is said to 
be slightly compressed, while in P. alpina it is said to bo terete, 
a character of small value in dried specimens, when the round 
culm grown in shade and moisture, after pressure, might show 
this character, while the same species grown in exposure might 
retain its terete appearance. 

In distinguishing P. alpina from P. flexuosa , Smith laid stress 
on the latter having “ webbed florets/’ while in alpina they were 
described as 4£ not webbed.” In the 4 Student’s Flora ’ P. alpina 
is described as having webbed florets, which is exactly at variance 
not only with Smith but with Syme. From the description given 
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I have little doubt that Hooker’s P. laxa proper is my var. 
acutifolia . 

In the third edition of * English Botany/ vol. xi. pp. 115-117, 
Syme has given a very precise and accurate description of 
P. cdpinci var. acutifolia under the name of P. stricta, Lindeberg, 
for the first time renouncing the name of Poa laxa , with which 
it had, since the time of Sir W. Hooker’s £ Flora Scotica ’ of 1821, 
been erroneously connected; but unfortunately Syrae himself 
falls into the error of identifying it with the Scandinavian Poa 
stricta , which belongs to the P. cenisia group. 

The specimens in Syme’s Herbarium bear out his excellent 
description, and are identical with those collected by myself from 
the same locality. Mr. Hanbury’s series are also the same thing, 
and a living plant which he brought home and grew for two 
successive years in a suburban garden shows that the leaves 
retain their flat tapering character, while the panicle-branches 
become even more elongate. They seem to me to be essentially 
distinct from Syme’s P. eu-laxa. 

In the seventh edition of the £ Manual ’ Prof. Babington uses 
the name P. laxa with the same description as in the third, but 
adds as a synonym “ P. stricta , Syme 763 ” [i. e . 1.1763], omitting 
the Ben Nevis locality. 

In the third edition of the ‘ Student’s Flora ’ (1884), p. 493, 
Sir J. Hooker repeats the description given in the first edition, 
but characterizes the two forms as ££ P. laxa proper; leaves 
channelled, tip concave, panicle open in flower, closed in fruit. 
P. flexuosa, Sm.; P. minor, Gaud.,” both synonyms being wrong ; 
and ££ sub-sp. P. stricta, Lindb.; leaves flat to the tip, panicle 
open in flower, spreading in fruit ”; this being the var. acutir 
folia . 

In Professor Babington’s Herbarium there are several sheets 
of specimens labelled Poa laxa, most of which are to be referred 
to my acutifolia, as, for instance, those already alluded to as 
collected by J. H. Balfour iu 1846, and others gathered by 
the Bev. A. Ley on July 15, 1876, labelled by him P. stricta, 
Lindeb. These are, as the date suggests, immature, and are just 
those small rather narrow-leaved plants with scarcely exserted 
narrow panicle which is the early condition of my acutifolia , 
These differ so widely from the late autumnal state as to make 
it difficult to realize that they are the same. Fortunately, I have 
been able to gather plants in which both the fully-developed 
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panicle and the early unopened one are present on the same 
individual. 

Some of the other specimens labelled P. lam should be placed 
under P. alpina rather than P. acut folia , although in all cases the 
leaves are either gradually tapering or rather abruptly narrowed 
to a point, that is, are not conspicuously hooded. In the 
P. alpina sheet, consisting of A. Croall’s 4 Plants of Braemar,’ 
no. 161, Lochnagar, Aug. 1854, two plants are inseparable from 
my acut folia, but the centre specimen is a luxuriant and possibly 
cultivated specimen of P. alpina . 

44 The Spout,’ 5 which has been referred to, is a narrow gully 
with an eastern exposure, by which one can with some difficulty 
ascend from the eorrie near the Loch on the east side of Lochnagar 
to the summit of the mountain. I have visited this place three 
times at different seasons. The walls are of rather smooth rock, 
and are deep enough to give an amount of shade which can only 
he broken for a short time in the day, and that before the sun 
has much power. Although there is no permanent stream in the 
gully, there is considerable moisture, and there is always a move¬ 
ment of air up or down the rift, so that the predominating factors 
here are low temperature, nearly complete shade, nearly perma¬ 
nent moisture, and continual wind-currents: need we therefore 
be surprised that a grass like P. alpina, which has a considerable 
range of variability, should in such a situation produce some 
marked variation P The nearly complete shade, low temperature, 
and damp atmosphere necessarily lessen transpiration; therefore 
the normal plane surface of a leaf would tend to remain unaltered, 
and the leaves elongating would become narrower and more 
pointed in shape, while in a dry exposed situation the tendency 
would be for the leaves to shut up or enroll. In passing one 
may refer to the broad and blunt, and the narrow and pointed, 
forms of the leaves of Poa pratensis. The same factors of shade, 
low temperature, and moisture act, as do short seasons, in lessen¬ 
ing the chance of the plant-cycle being completed in the year, 
moisture being inimical to pollination, especially in anemophilous 
species; so that 44 vivipary,” or rather the reproduction of the 
plants by bulbils, which is less dependent on warmth and light, 
is induced, and this condition once set up is readily perpetuated: 
so we see that Mr. Hanbury 5 s specimens remain in that condition, 
although removed to a lowland and more southern home; and 
this is also true of Festuca ovina. In the Spout the numerous 
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specimens which occurs of Deschampsia alpina were all vivi¬ 
parous. and D. ccespitosa, Festuca ovina and F. rubra were also 
in that condition. 

I found in this gully that when acutifolia grew in very 
complete shade the size of the panicle was much enlarged, 
owing to the lengthening of the panicle-branches ; but when it 
grew on ledges more exposed to the sun and wind the panicle 
became more oblong from the shortening of its branches, and the 
leaves became shorter and broader, but they always remained 
acute and not hooded, and in all cases the upper leaf was well 
above the middle of the stem. In very shady situations the 
plant does not exhibit that compact mass of persistent leaf- 
sheaths which is so characteristic of P. alpina , but, as Syme says, 
when P. alpina is cultivated they often disappear; and it may be 
that the dense moss vegetation in which acutifolia often grows 
may be inimical to their presence, or may iuduce a more rapid 
decay. 

Syme says he has also seen P. stricta [var. acutifolia ] growing 
with P. laoca on the screes which are in full exposure, and 
that even there it remains viviparous. I was, however, unable 
to observe it in such situations; but the specimens noticed by 
Syme may have been carried down from the cliffs by the falling 
of rock-ledges or by storms of rain, or possibly were directly due 
to the falling of the bulbils from the rock above. 

Poa laxa, Haenke, in Jiraselc , JBeob. Riesengeb . (1791) 
p. IIS, var. scotica. 

P. minor , Bah. Man. ed. 2, p. 389 (1847), not of Gaudin. 

P. fleocuosa, Sm. ex Syme, xi. p. 116 in syn., not of Smith or 
Wahl. 

P. eu-laoca, Syme, E. B. xi. p. 116, t. 1764. 

P. laxa, var. minor , Hook. f. Stud. EL p. 414 (1870). 

P. laoca proper, Hook. Stud. EL p. 492 (1884). 

Em. Syme, 1. c., 1.1764. 

Hab. Screes on the northern and eastern side of Loehnagar; 
north slopes of Cairntoul (Syme), alt. 2500-3000 feet. 

I have made a careful study of this plant with a large series 
of Continental specimens, and have no hesitation in referring it 
to Haenke’s species, and in this Professor Hackel fully concurs ; 
but I think I see in the Scottish specimens certain characters 
which induce me to distinguish it by a varietal name, and in 
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doing bo there will be a great advantage in preventing that 
troublesome confusion in synonymy which has arisen from the 
name P. lama being used to designate three different British plants. 

The description given by Syme leaves little to add, but I may 
say that the uppermost stem-leaf is usually placed well below the 
middle of the stem, and that, as varietal characters, I see that 
the lines of silvery hairs on the keel of the lower pales and on 
the lateral submarginal nerves are somewhat shorter, while the 
apex is not so acute in the Continental as iu our British speci¬ 
mens, and to me the facies of the spikelet itself is somewhat 
different. 

The history is as follows:—In the second edition of the 
* Manual of British Botany,’ p. 389 (1847), Babington describes 
u Poa minor , Graudin, from Lochnagar, Prof. Balfour.” He gives 
a queried reference to “ P. fleocuosa , Sm. 1123/’ and a locality 
“Ben Nevis, Sm.”; but these references are incorrect. We find 
from his herbarium that Balfour’s specimens queried by him 
as P, lama have been altered to P. minor by Prof. Babington. 
Two of these are plants collected by Balfour in 1846, and two 
gathered by James Backhouse in 1850. Another specimen, I 
think of Balfour’s gathering, is different, beiug only P, alpina . 
On another sheet there is a specimen from the same locality, 
labelled “ P. fiexuosa, Sm. ?, J. Backhouse, Jun.,” and two, 
gathered by J. T. Syme in 1851, labelled P. minor by Babington, 
but I think they are only shade-grown P. alpina. Another sheet 
contains four specimens of Prof. Balfour’s gathering, two of 
which are Poa minor, but the other two are P. ’ alpina , var. acuti- 
folia. In the third edition of the ‘ Manual ’ there is no change 
in the description of P. minor , except that Ben Nevis is now 
given as a locality without inverted commas, and Smith as the 
authority for its occurrence is omitted. 

In the third edition of * English Botany,’ vol. xi, p, 116, 
t. 1764, Syme treats this plant as a queried sub-species at* Poa 
lama, calling it P. eu4ama , thus for the first time putting it in its 
true position. He gives au excellent description. 

In the first edition of the * Student’s Plora ’ Sir J. Hooker 
puts it as a variety minor of P. lama, but, as we have seen, 
incorrectly. 

In the seventh edition of the 6 Manual,’ p. 423 (1874), Babxng- 
ton repeats the description given in the third edition, making a 
few verbal alterations, omitting the query after the reference to 
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64 P jlexuosa, Sm. E. B. 1123,” but leaving out tbe Ben Nevis 
locality, which, it will be remembered, was the only one given 
by Smith for his jlexuosa; and adds as a synonym Poa laxa, 
Fries, with a query. 

In the third edition of the ‘ Student’s Flora ’ Sir Joseph Hooker 
describes this plant as “ P. laxa proper ; leaves channelled, tips 
concave, panicle open in flower, closed in fruit. P. jlexuosa, Sm., 
and P. minor , Gaud.,” both synonyms being incorrect, as Gaudin’s 
plant differs in its being even more lax than P. laxa var. scotica. 
P. minor has 4-6 flowered spikelets, and the florets are more 
closely connected with longer arachnoid hairs, and it has longer 
and narrower ligules. 

¥e owe, therefore, the discovery of this plant to Prof. Balfour 
in 1846, and the publication of it under the name of P. minor in 
the 4 Manual ? of 1847. 

Anyone who has studied these plants in nature will see that 
P. laxa and P. alpina var. acutifolia are specifically distinct. 
Syme himself doubted if they should be united under one super¬ 
species. • We cannot identify the former with P. minor , Gaudin, 
nor has it any specific connection with Smith’s Ben Nevis 
jlexuosa , with which it has been confused. The habitat in which 
I have seen it growing is on the screes beneath the Spout of 
Lochnagar, S. Aberdeenshire. Sometimes it occurs in deep 
crevices between the larger stones in the screes, where, neces¬ 
sarily more sheltered, it becomes laxer and greener, and tbe 
outline of tbe plant is more irregular; but even in these abnormal 
instances the uppermost leaf is well below the middle of the 
stem, and the same densely esespitose rootstock is found. The 
leaves in these abnormal instances are not so completely chan¬ 
nelled, but the tips are hooded, while the panicles are beautifully 
fiexuous,but do not tremble in tbe wind as Gaudin describes bis 
P. minor doing, after the manner of Briza . It is also found, I 
believe, on the screes under the northern cliffs of Lochnagar. 
Syme also records it from the north slopes of Cairn Toul, which 
is, I suppose, near the Garachary; and there are specimens in 
the Boswell-Syme Herbarium identical with those from Lochnagar, 
but with the upper leaves higher on the stem ; and Mr. Hanbury 
has also beautiful specimens from tbe same place. Syme also 
cites “ Ben Nevis, Mr. John Maekay,” but, as we bave seen, 
erroneously. 
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I. Introduction. 

Ik a former paper * some aeeount was given of the grass¬ 
lands, locally known as “ Patanas,” which cover a large part; of 
the surface of the montane region of Ceylon. This paper was 
the outcome of investigations carried on by one of us in situ in 
1897. In the opening paragraph the purpose of the research 
was thus stated: “to ascertain (i) the probable causes which 
have led to the development of these remarkable savannah-like 

* Pearson, Journ. Linn. Soc., Bot. xxxiv. (1899) pp. 300-365, with Map. 
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expanses in an otherwise forest-covered country; and (ii) to what 
extent the vegetation of the patanas shows adaptations to the 
peculiar o&cological factors under the influence of which it has 
been selected.’ 1 

Owing to circumstances explained in the introduction *, the 
second part of the problem was only in part dealt with, its fuller 
treatment being reserved until an anatomical examination of 
such of the patana plants as were represented by spirit material 
could be madef. The results of that examination we now offer 
to the Society. 

The conditions of soil and, climate under which these plants 
live have already been discussed in some detail J. Eor the 
better comprehension of facts now to be stated, a brief summary 
of these conditions may be given. The patanas fall naturally into 
two groups which, owing to differences in elevation § and their 
situation with respect to the main mountain-ridge, present marked 
variations of soil and climate. 

“Wet” Patanas. —Above4500feet the rainfall is copious,and 
fairly evenly distributed throughout the year. The soil is of a 
generally uniform character. It is thijs described ||:—“ An 
almost pure humus, black or coloured dark brown by the ad¬ 
mixture of mineral substances; but apparently pebbles are 
always absent. It varies in consistency from a black mud to a 
powdery soil such as the wind will remove as dust, though this 
last condition is rarely seen, as it normally contains considerable 
quantities of water. The absence of earthworms is also remark¬ 
able, and is not without effect in contributing to the formation 
of a pure humus-soil. The reactions of the soil were not 
observed; attempts have, however, been made to use it for 
gardening purposes at the Ilakgala Botanic G-ardens, and it has 
been found to be too sour to he of any use.” 

In a soil of this character root-absorption is interfered with, 

* Pearson, Journ. Linn. Soc., Bot. xxxiv. (1899) pp. 300, 301. 

t Before the paper referred to was issued, my opportunities for carrying on 
laboratory work were so curtailed that the contemplated anatomical examination 
of my material became impracticable. My friend Mr. Parkin, who has had an 
opportunity of seeing the flora of the patanas, kindly consented to come to my 
assistance. This paper gives the result of his work, which, through the kindness 
of Professor Marshall Ward, was done in the University Botanical Laboratory, 
Cambridge.—H. H. W. Pearson. 

$ Pearson, l . c. § Pearson, l . c. pp. 301, 302, || Pearson, l. c, p. 320. 
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and the plants which it supports have to contend against xero- 
phytic conditions. The absence of shade aggravates these 
conditions, the maximum air-temperature during the sunny 
portion of the day ranging between 120° and 138° F. * 

But probably the most important factor in influencing the 
biological character of the plants of these patanas is the intense 
illumination, to which they are subjected f. 

“ Dry ” Pata?tas .—Below 4500 ft., the rainfall during eight 
months of the year (February to October) is small and the sky 
usually unclouded. There is a total absence of shade; the 
intensity of illumination is therefore very high and commonly 
continuous from sunrise to sunset. The maximum air- 
temperature during these eight months of low rainfall ranges 
from 156° F. (January) to 168° F. (August) For the greater 
part of the period a constant south-west wind, the S.W. 
monsoon, sweeps over the country, after discharging the greater 
part of its moisture on the slopes of the central ridge of the 
island which forms the western boundary of the area under 
consideration. 

For two-thirds of the year, therefore, the plants have to 
withstand conditions which favour a constant and intense 
evaporation, while the paucity or absence of soil over tbe whole 
area prevents a natural storage of water accessible to the roots. 
At tbe same time, during the remaining four months of the 
year—the period of the north-east monsoon—-copious rainfalls 
occur constantly. 

The conditions prevailing on both ‘‘humus” and “ dry” 
patanas would therefore lead us to expect in the plants 
composing their floras adaptations evolved to protect the aerial 
parts from the effects of intense insolation. Xerophytie 
characters are also likely to be prominent, though the conditions 
are not so extreme as to lead to the development of a flora of a 
very marked xerophytie type. Judging from the characters 
of the soil and climate of the two regions, the plants of the 
“ dry ,s patanas might be expected to show a greater xerophytie 
tendency and a more marked protection against insolation than 
those of the “ wet ” patanas. 

* Ceylon Administration Reports: Meteorology—Statistics for Hakgala, 1897. 

t Pearson, Journ. Linn. Soc., Bot. xarxiv. (1899), see table on p. 832. 

X Ceylon Administration Reports; Meteorology—Statistics for Badulla, 3897. 
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"With a view to verifying these deductions, the subaerial parts 
of eighty species, all Dicotyledons except two, have now been 
submitted to anatomical examination. Of these, thirty-three 
were found only on the “ dry 99 patanas, twenty-eight only on 
those above 4500 ft., that is to say “wet” patanas, while 
nineteen are common to both. The number of plants thus 
examined represent about two-fifths of the Dicotyledons of the 
whole patana flora. 

The ordinary anatomical peculiarities of leaves subjected to 
strong insolation are by this time quite familiar to biologists. 
As Heinricher * and others have shown, sun-leaves frequently 
tend to assume an erect position and have a correspondingly iso¬ 
bilateral structure. The Table which follows shows, in a striking 
manner, a similar relation between the structure and position 
of erect and semi-erect leaves of certain of the patana plants— 
a point to which further reference will be made. A marked 
character of leaves exposed to strong sunlight is the great 
development of palisade-tissue usually at the expense of the 
looser spongy elements. Hence the relative thicknesses of 
these two constituents of the mesophyll is of interest. The 
leaf, as a whole, is thicker in sun- than in shade-plants. 
The development of intercellular spaces is usually greater 
in shade- than in sun-leaves. The epidermal cells, also their 
outer walls and cuticles, attain their greatest thickness in 
sun-leaves. The lateral walls of the epidermal cells are, as a 
rule, straight in sun-leaves and more or less wavy in shade- 
leaves. In dorsiventral sun-leaves the stomata are almost, if 
not entirely, confined to the lower surface. 

Special attention has been paid to these characters, and the 
results are arranged in the form of a table, which includes exact 
measurements of the thickness of the epidermal, palisade, and 
spongy layers of the leaves. Bo far as we are aware, no 
representative portion of the flora of any biologically uniform 
area has previously been submitted to a systematic examination 
of this character; it is on this account the more desirable to 
place these measurements on record. Interesting comparisons 
will be possible when similar data for other areas are available. 

* Heinricher, Pringsh. Jahrb. Bot. xv. (1884). 
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II. Table.* 








‘ 

1. 

II. 

Upper 

Epidermis. 

III. " TV. 


Actinodaphne stenophylfa, Thw. 

a 

er 

13-8 

6*2 

1 

Allmphania decipien's, Thw. 

w 


21 

1 

2 

Anaphalis brevifolia, DO . 

w 

ser 

25-5 

0*5 

3 

Anaphalis marcescens, 0. B. Clarke . 

w 

ser 

19*3 

8*7 

4 

Anaphalis oblonga, D C. . 

(w)cl 


22*5 

4*5 

5 

Atyloaia Candollei, Wight 4* Am ... 

w 


19 

6 

6 

Atylosia rugosa, Wight 4' Am . 

w(d) 

sm 

18 

3*5 

7 

Blumca criniia, Arn. 

w 


39 

4 

8 

Blnmea ilexuosa, C. B. Clarke . 

w(d) 


333 

4*2 

9 

Bupleurum mucronatum, Wight 4” Am . 

w 

ser 

10 

12 

10 

Canthium parviflorum, Lam . 

d 


18 

7 

11 

Canthium Bheedii, DC., var. minus, Thw . 

d 


26 

7 

12 

Oarallia integerrima, DC. . 

d 

ser 

21-3 

7*2 

13 

Careya arborea, Boxb .. 

d 


12 

5 

14 

Cassia Kleinii, Wight 4' Arn . 

d 

Sill 

21 

4 

15 

Cassia mimosoides, Linn ... 

w(d) 

sm 

15*3 

2*5 

10 

Orotalaria albida, Heyne . 

(w)d 

ser 

18-2 

3*8 

17 

Orotalaria rubiginosa, WiUd . 

w 

sm 

39 

3 

: 18 

Curculigo orobioides, Gaertn . 

w(d) 


f>0-7 

2*3 

19 

Didymocarpus Hmiboldtiana, Gardn. 

w 


51*3 

1*7 

20 

Dodonaea viseosa, Linn . 

d 

er 

23 

5 

21 

Embelia viricliflora, Schef. . 

d 


18 

7 

22 

Emilia zeylcmiea , C. B. Clarke. 

w(d) 

ser 

70 

10 

23 

Eugenia olivifolia, Duthie. 

d 

er 

22 

14 

24 

Eugenia sp. 

a 


14*5 

3*5 

25 

Eugenia sp... 

a 


17*7 

5*3 

26 

Eurya acuminata, DC., var, Wallichiana . 

a 

ser 

27*7 

8 

27 

Eurya chinensis, B. Br. ... 

w 

ser 

26*5 

7 

28 

Eurva japonica, Thnnb yar. Thunbergii . 

w 

ser 

22*5 

8 

i 29 

Evolvulus alsinoidos, Linn .. 

d 

er 

21*5 

3*5 

30 

Examm zeylmiieum, Roxb... 

(w)d 

ser 

30 

6 

31 

Flacourtia Bamontchi, L'Hlrit . 

d 


21*5 

3*5 

32 

Gaultheria fragrantissima, Wald. . 

w 

ser 

56*5 

13*5 

33 

Geniosporum elongatum, Benth . 

w(d) 

er 

41*2 

3*8 

34 

Glochiaion zeylanicum, A. Juss . 

a 

er 

33*3 

5*7 

35 

Gynura Pseudo-china, DC., var. hispida . 

(w)d 


65*5 

4*5 

30 

Hedyotis Lamonice, Wight & Arn. 

w 

er 

42 

11 

37 

Hedyotis verticillaris, Wight <$r Am . 

w 


14 

7 

38 

Heptapleurnm stellatum, Gaertn . 

, d 


53*5 

4*5 

39 

Hypericum mysorense, Heyne ... 

1 

.] w 

1 

sex* 

17*2 

2*8 

40 


For explanation see p. 438. 
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Lower 

Epidermis. 

Stomata. 

u. s. 1. s. 
VII. VIII. 



Mesophyll. 



V. 

VI. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

1 

8-5 

1*5 


500 

146 

dv 

75 

71 

7*5 

1 

2 

11*5 

0*5 


400 

206 

dv 

100 

106 

5*5 

fc 

3 

12*5 

0*5 


220 

61 

ib 



1*5 

fe 

4 

9*5 

0*5 


370 

142 

dv 

55 

87 

4 

fc 

5 

21*5 

1*5 

75 

250 

180 

dv 

50 

130 

3*5 

fc 

6 

6*7 

0*5 


700 

. 98 

dv 

53 

45 

5 

vl 

7 

6*7 

0*5 


470 

125 

dv 

54 

71 

7*5 

vl 

8 

21 

4 


80 

607 

dv 

85 

522 

2*5 

1 

9 

14-5 

3 


80 

140 

dv 

53 

87 

3 

fi 

10 

6 

16 

345 

345 

152 

grad 

50 

102 

3*5 

fc 

11 

10*8 

7 


230 

247 

dv 

89 

145 

6*5 

1 

12 

17 

8 


300 

297 

dv 

95 

200 

7 

fl 

13 

14 

6 


107 

504 

grad 

168 

336 

3*5 

vl 

14 

simi 

lar '* 

vf 

250 

316 

grad 

70 

246 

4 

1 

15 

simi 

lar 

330 

330 

103 

dv 

60 

43 

7*5 

fl 

16 

simi 

lar 

400 

400 

103 

dv 

65 

38 

9 

fe 

17 

17-3 

4*7 

275 

275 

140 

grad 



6 

c 

18 

23 

1*7 


330 

198 

dv 

70 

128 

4*5 

fl 

19 

simi 

lar 

45 

60 

140 

ib 



1*5 

c 

20 

31 

1 

vf 

80 

145 

dv 

50 

95 

2 

fl 

21 

12 

5 


330 

170 

dv 

90 

80 

7*5 

1 

22 

16*5 

8*5 


170 

380 

dv 

100 

280 

5-5 i 

1 

23 

42 

8 

15 

90 

420 

grad 

123 

297 

3*5 j 

fl 

24 

8*5 

1 10*5 


325 

283 

dv 

100 

183 

8*5 

fl 

25 

7*5 

| 2*5 


600 

218 

dv 

50 

168 

7 

fl 

26 

10*3 

4*5 


550 

255 

dv 

99 

156 

8 

fl 

27 

17*5 

7 


315 

230 

dv 

90 

140 

3*5 

fc 

28 

22 

7 


400 

244 

dv 

90 

154 

3 

si 

29 

20*5 

8 


240 

186 

dv 

48 

138 

4 

fl 

30 

simi 

lar 

130 

200 

95 

ib 



2 

e 

31 

18 

7 


200 

249 

grad 

88 

161 

2*5 

1 

32 

14*5 

3*5 


385 

157 

grad 



3*5 

c 

33 

14*5 

7 


350 

238 

grad 



3*5 

c 

34 

24*5 

1 3*5 

70 

250 

164 

dv 

85 

79 

4*5 

vl 

35 

17*2 

4*3 


130 

270 

dv 

103 

167 

11*5 

vl 

36 

: 76*5 

3*5 

45 

90 

630 

grad 



2 

vl 

37 

14*5 

3*5 


370 

144 

dv 

67 

77 

6*5 

fc 

38 

11*5 

6*5 


375 

207 

grad 



2 

c 

39 

33 

7 


95 

378 

dv 

169 

209 

6*5 

1 

40 

16 

2 

375 

375 

147 

ib 



4 

c 


* Means that the measurements of the lower epidermis are the same as those 
of the upper epidermis. 
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Upper 

Epidermis. 



I. 

ii. 

III. 

IV. 


Jasminum angustifolium, Vahl . 

d 1 


13-8 

5*7 

41 

Jnsticia procumbens, Linn ... 

w 


46 

7 

42 

Knoxia platycarpa, Arn., Tar. hirsuta . 

(w)a 

I ser 

43*8 

i 11*2 

43 

Lagenophora Billardieri, Cass . 

w(d) 


31-7 

1 3*8 

44 

Lasiosiphon eriocephalus, Lecnc., yar. zeylanieus. 

d 

er 

34*2 

4*3 

45 

Ligustrum Walkeri, Decne .... 

d 

ser 

20 

4*5 

46 

Lifcsea zeylanica, Nees . 

d 

ser 

11 

! 7 

47 

Lobelia nicotian cefolia, Heyne . 

wd 


31 

1 3 

48 

Microglossa zeylanica, Benth .... 

(w)d 


27-7 

4*3 

49 

Mussaanda frondosa, Linn., Yar. zeylanica . 

d 

! 

20 

1*5 

50 

Myrsine oapitellata, Wall., var. laneeolata . 

d 

er 

19*5 

! 9 

51 

Oldenlandia Heynii, Gr. Lon . 

d 


68-7 

i 14*3 

52 

Osyris arborea, Wall ... 

wd 

er 

17-5 

7'5 

53 

Oxalis cornieulata, Linn.. . 

w(d) 

sm 

42 

1 

54 

Pedicularis zeylanica, Benth . 

w | 


38 

' 4 

55 

Biaseolus trinervis, Heyne .. 

w 

sm 

28*5 

1 3*5 

56 

Plectranthus nigreseens, Benth... 

w ! 


35*3 

1*7 

57 

Poly gala telephioides, Willd. .. 

d 

er 

52*5 

! 9*5 

58 

Polygonum chinense, Linn . 

w ! 


32*5 

3*5 

59 

Pouzolzia Bennettiana, Wight .. 

w 


43*8 

1 2*2 

60 

* Psidium Guyava, Linn. .. 

d ; 


39*5 

3*5 

61 

Bkododendron arboreum, 8m., yar. nilagiricum. 

w 


35*8 

7*2 

62 

Bhodomyrtus tomentosa, Wight . . 

w 

er 

27 

8*5 

63 

Bubus moluccanus, Linn ... 

w 


17 

4*5 

64 

Senecio ludens, C. B. Clarke . 

w 

■ 

68 

4 

65 

Senecio zeylanieus, LG. . 

w 


49*5 

8*5 

66 

Solanum indicum, Linn . 

w(d) 


22*5 

2 

67 

Sopubia trifida, Ham ... 

w(d) 


32 

3*5 

68 

Spiranthes australis, Lindl. . 

w 


44*5 

5*5 

69 

Striga euplirasioides, Be?ith .. 

a 

er 

IB 

8*5 

70 

Striga lutea, Lour ... 

d 

er 

20*5 

: 3*5 

71 

Swertia zeylanica, Walker ... 

w 

ser 

30 

8 

72 

Tephrosia tinctoria, Pers ... 

a 

ser 

22*0 

5*4 

73 

Toddalia aculeata, Pers. . 

a 


22*7 

3*8 

74 

Vaccinium Leschenaultii, Wight, Tar. zeylanica. 

a 


40 

5 

75 

Vernonia Wightiana , Arn. 

w(d) 


39 

3*5 

76 

Viola Patrinii, LC. . 

w 


63*7 

6*3 

77 

Wendlanclia Notoniana, Wall. .. 

d 


38*3 

3*7 

78 

Woodfordia floribunda, Salisb . 

d 


27 

9 

79 

Zornia dipbylla, Pers., yar. Walkeri. 

a 

sm 

16*6 

5*4 

80 


* Mot indigenous but naturalized [Trimen } Flora of Ceylon, part ii. (1894) p. 167.] 








































BOTANY OF THE CEYBON PAT ANAS. 


437 


i 

Lower 

Epidermis. 

Stomata. 

u. s. 1. a. 
VII. VIII. 



Mesophyll. 



V. 

VI. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

41 

13 

4-5 


600 

145 

grad 



2*5 

c 

42 

20*7 
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III. Explanation op Table. 

The eighty plants whose leaves have been examined are 
arranged in alphabetical order. The endemic species are printed 
in italics. The measurements are given in ji (*001 mm.). The 
whole thickness of the leaf is not recorded, as this can he 
obtained by adding together that of the mesophyll and of the two 
epidermal layers. The measurements were made from sections 
of the alcoholic material mounted in water and in places where 
the vascular bundles (veins) were absent—such being usually tbe 
thinnest part of the leaf-lamina. 

Column I. refers to the type of patana on which the plant 
grows. “ w 39 means confined to “ wet 55 patana, “ d” to “ dry,” 
and <£ wd ” common to both. Those of the third group were, with 
two exceptions, collected in one of the regions only—to express 
this the letter denoting the other patana is included in brackets; 
e. g* w(d) means that the plant is common to both, but the 
material for examination was only obtained from the “ wet ” 
patanas. 

Column II. Letters “er” and a ser” refer respectively to the 
erect or semi-erect position of the leaf recorded in the field 
observations *. In the case of plants the leaves of which move 
into a profile position in bright sunlight, the fact is denoted by 
the letters u sm.” 

Columns III. and V. record the average depths of the upper 
and lower epidermal layers, exclusive of the thickness of the 
outer walls respectively. 

Columns IV. and VI. record the average thickness of the outer 
walls of the upper and lower epidermal layers respectively. 

Columns VII, and VIII. give the average number of stomata 
per square millimetre of leaf-area on tho upper and lower 
surfaces respectively. When the space in column VII. is left 
blank it means that stomata were not observed oil the upper 
surface. When “ vf ” occurs, it signifies that only an occasional 
stoma was seen—too few to average out to a square millimetre. 

Column IX. gives the depth of the mesophyll. 

Column X. its differentiation. “ dv ” stands for dorsiventral ? 
“ ib ” for isobilaterai or an approach to this type. “ grad ” 
denotes that the palisade (upper mesophyll) is not sharply 

* Pearson, Journ, Linn. Soc„ Bot. ncxiv. (1899) pp. 328-331. 
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marked off from the spongy (lower mesophyll), but that the one 
gradually passes into the other. 

Columns XL and XII. give the depth of the palisade and spongy 
tissues respectively. Blanks naturally occur in these columns 
when the mesophyll is isobilateral, or feebly differentiated. 

Column XIII, represents the ratio of the length of the palisade¬ 
cell to its breadth ; e.g.^ 6*5 means that the length of the cell in 
question is six and a half times its breadth. In the case of a 
two- or more-layered palisade the measurement was taken of the 
deepest layer, which is in nearly every case the uppermost. 

Column XIV. Here the amount of intercellular space in the 
mesophyll is roughly indicated “ 1 ” signifies that the cells are 
loosely arranged and the intercellular space, therefore, con¬ 
siderable ; “ c ” compact, implies the converse ; “ v,’\ “ s,” and 
“ f ” stand for the qualifying adverbs “ very,” “ slightly,” and 
“fairly,” respectively. 

IV. General Summary of the Anatomical Characters 
of the Leaf. 

Under this heading the data of the various columns of the 
table are discussed and summarized for the plants as a whole, as 
well as reference made to certain additional points in their leaf- 
anatomy not included in this table. 

(1) Depth, of the Upper Epidermis {exclusive of the thickness of 
its outer wall). 

The average depth of the upper epidermis for the whole of 
the plants included in the table is about 30 /**. A considerable 
number have a deep upper epidermis, at any rate relative to the 
whole thickness of the leaf, suggesting that it possesses a water¬ 
storing function. Emilia zeylanica , Oldenlandia ECeynei (PL 11. 
fig. 4), and Senecio ludens are extreme examples. It is perhaps 
of interest to compare the depth of the upper epidermis with that 
of the mesophyll. The average ratio for these plants is 1: 7, L e . 
the mesophyll has on the average seven times the thickness of 
the upper epidermis. Leaves in which the upper epidermis 
hears a large proportion to the whole thickness are very thin 
ones, such as those of Oxalis corniculata and Bouzolzia Ben - 
nettiana, in which the ratio is less than 1:2. Examples of the 

* The numbers given for averages, &c. are approximate, decimals not 
being used to more than one place. 
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other extreme are Carey a arbor ect , Embelia viridiflora , and 
Osyris arborea; in these cases the mesophyll is over twenty 
times as thick as the upper epidermis. 

(2) Thickness of the Outer Wall of the Upper Epidermis. 

The average is 5*5 p. Only thirteen plants have a decidedly 
thin outer wall—below 3*5 p —and this is connected with a hairy 
upper surface in all but three instances, viz., Cassia mimusoides , 
Hypericum mysorense , and Oxalis corniculata , which have 
glabrous leaves. Twenty-one plants have the outer wall between 
7 and 10*5 p> and in six others it is more than 10*5 ft. About 
the thickest outer wall—14*3 ft—is exhibited by Oldenlandia 
Heynei (PL 11. fig, 4). 

A glabrous upper surface is the rule. About a quarter of these 
plants have a hairy one, and of these only two are anomalous in 
having this associated with a thick outer wall. These are 
Knoxia platycarpa var. hirsuta and Woodfordia jloribimda, 
neither of which, however, is very hairy on the upper surface. 
The average thickness of the outer wall in leaves with glabrous 
upper epidermis is 6*3 ft, and with hairy upper epidermis 3*6 ft. 

As a rule the cuticle is quite distinct. Often half, or even 
more, of the whole thickness of the wall is cuticularized (PL 12. 
figs. 1 & 2). Exact measurements of the two constituents of 
the wall have, however, not been made. In two or three cases 
the cuticularized portion penetrates the side-walls, e. g. Gaultheria 
fragrantissima and Rhodomyrtus tomentosa . In the first instance 
(PL 12. fig. 5) the pegs of cuticularized cellulose, as shown in 
section, reach to nearly the base of the sido-walls ; in the second 
(PL 12, fig. 4) rather more than halfway. Some thick outer 
walls have, however, only a relatively narrow cuticularized part, 
e. g., Bupleurum mucronatum (PL 11. fig. 1), Oldenlandia 
Heynei (PL 11. fig. 4), and Hedy oils Lawsonice (PL 11. fig. 2). 

(3) Depth of the Lower Epidermis (exclusive of the thickness of 
its outer wall). 

The lower epidermis shows as a rule, as one might expect, 
shallower cells with thinner outer walls. Sometimes, however, 
it is nearly or quite similar to the upper epidermis, and this 
likeness, as the table shows, is usually associated with an erect 
or semi-erect attitude of the leaf. 

The average depth of the lower epidermis is 18*5 p, not much 
more than half that of the upper. In no case does it exceed at 



BOTANY OE THE CEYLON BAT AN AS, 


441 


all appreciably that of the upper. Gynura Pseudo-china is 
remarkable in having both epidermal layers very deep; in fact, 
according to the table, the lower is slightly the deeper when the 
thickness of the outer wall is excluded. 

(4) Thickness of the Outer Wall of the Loioer 'Epidermis. 

The average is 4*4 /x, about 1 y less than that of the upper 
epidermis. When the walls are similar or nearly so in thickness, 
the two surfaces are alike in character, either both glabrous or 
both hairy. Bhodomyrtus tomentosa is an exception—the upper 
surface is smooth, while the lower is covered with fine tomentum, 
yet the outer walls of the two epidermal layers do not differ 
much in thickness; this, however, is an erect leaf. In a few 
instances the lower wall may actually be thicker than the upper. 
This is evident in Bupleurum mucronatum (PI. 11. fig. 1) and 
Heptapleurum stellatum . 

The relation between the hairiness and the thickness of the 
wall is shown rather more strikingly than in the case of the 
upper epidermis. Thirty-six of these plants have a hairy lower 
surface with an average thickness of wall of 2*6 y; and forty-six 
a glabrous surface with thickness of 5*8 y- A correspondence 
between the thickness of the cuticle and the presence or absence 
of hairs has been observed by Kearney * in the plants of the 
4< Dismal Swamp ” region of Virginia. 

Two features of the epidermal cells not included in the table have 
been observed in detail, viz.:—the convexity of the outer wall, 
and the waviness of the lateral walls as seen in the surface view. 

(5) Convexity of the Outer Wall of the Upper Epidermal Cells . 

The outer walls are frequently convex (PI. 11. figs. 2 & 4 and 

PL 12. fig. 4) ; the surface in consequence is not level, but 
consists of a series of slight bulges, each corresponding to a 
single epidermal cell. Forty-five of these plants have more or 
less these arched walls, and the remainder, thirty-seven, have 
straight or nearly straight ones. This feature has been compared 
with the thickness of the outer wall on the one hand, and with 
the depth of the epidermal cell on the other. 

Leaves with With arched 
straight walls . walls. 

Average thickness of outer wall .. 6*8 y 4*6 y 

Average depth of cell. 80 y 82 y 

* Kearney, Oontr. from the XJ.S. Nat. Herb, v, no. 6 (19,01), p. 389. 
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Thus the arched wall seems to "be associated with a thinner 
outer wall and a rather deeper cell. A comparison may perhaps 
be drawn between these arched outer walls and the furrowed or 
wrinkled cuticles which are frequently found in the glabrous 
leaves of insulated plants. With regard to the latter, it has been 
suggested * that the irregularities of the surface effect the dis¬ 
persion of some of the light falling on the leaf, and so constitute 
a means of protection against excessive illumination. Some of 
the light-rays would undoubtedly undergo total reflection from 
the curved surfaces of these epidermal cell-walls, and it seems not 
unreasonable to ascribe to them a similar function. 

(6) Wavmess of the Lateral Epidermal Walls . 

In shade-leaves the lateral walls of the lower epidermis are 
usually more wavy than those of the upper. Of the plants in 
question nineteen only have the side-walls of the upper epidermal 
cells sinuous, while in forty-four, rather more than half, this 
character is shown by the cells of the lower surface. A comparison 
has been made between wavy and straight walls with regard to the 
depth of the epidermal cell and the thickness of the outer wall, 
including both surfaces of the leaf. 

Depth of cell—average for leaves with straight lateral walls 25*7 p. 

» „ „ wavy „ „ 23*4 p* 

Thickness of outer wall „ „ „ straight „ „ 5*5 ja. 

» „ „ wavy „ 4*2 A*. 

Considering that a straight lateral wall is a characteristic 
of sun-leaves, it might be expected that this would be accom¬ 
panied by a thicker outer wall and perhaps by a deeper 
epidermis, as this often has a water-storing function; the above 
numbers bear this out to some extent. Perhaps the thinner the 
side-wall, the greater is the inclination to be wavy. Exact 
measurements, however, have not been made to ascertain how 
this idea is supported, on the whole, by this series of plants. In 
some instances it is certainly not the ease. Anaphalu oblonga 
and Blrniea flexuosa , for example, have thick, yet wavy upper 
epidermal lateral walls. Hairiness does not seem to influence 
directly this sinuosity. Haberlandt f considers the wavy side- 
wall to be a help in withstanding strains and bendings, as well 

* Kearney, Contr. XJ.S. Herb. v. n. 6 (1901), p. 389. 
t Haberlandt, Phys. Pflami.-Anat. (1896) pp. 103 & 105. 
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as favouring water-storage by permitting a greater expansion of 
the cell. 

(7) Stomata . 

The occurrence of stomata on the upper surface is fairly 
common. Thirty-two plants have them thus situated. In six 
of these they are very scarce, less than one per sq. mm. In 
eleven they are fairly numerous, but only half as many, or 
less than on the lower surface. In fifteen they are equally 
distributed, or nearly so, on both surfaces, and in these with one 
exception, Lagenophora Pillardieri , the leaf is either erect or 
semi-erect, or shows sun-movements. In one case, Zornia 
diphylla , a papilionaceous plant with leaf-movements, the 
number on the upper surface is actually larger than on the 
lower. Anaphalis oblonga , Gynura Pseudo-china, Lagenophora 
Pillardieri, Microglossa zeylanica , Senecio zeylanicus , and Viola 
Patrinii , the leaves of which have stomata fairly numerous on 
the upper surface and yet are not erect nor possessed of move¬ 
ments, do not show xerophytic characters, at any rate in their 
mesophyll; they may be considered mesophytes and all, save 
one, are Composites. 

The number of stomata per square millimetre varies greatly 
for different species. Practically, nothing is known of the 
conditions which govern this variation. It is perhaps not so 
much their number as the size of the aperture which is to be 
taken into account. The average number per sq. mm. of the 
lower surface for this group of plants is 284, a figure some¬ 
what larger than an average given by Weiss * for a miscellaneous 
collection of plants. Psidium Guyava is very remarkable 
in having as many as 1000 per sq. mm. Two species of 
Eugenia and Rkodomyrtus tomentosa belonging to the same 
natural order, also Jasminum angustifolium , Ligustrmn Walheri , 
Rhododendron arboreum , Actinodaphne stenophylla , and Atylosia 
Qandollei , have large numbers. If both surfaces are taken into 
account together, which is perhaps the legitimate plan, then 
Cassia mimosoides stands next to Psidium Guyava as having the 
second largest number, viz. 800; Hypericum mysorense follows 
close with 750. Bupleurum mucronatum , Cassia Kleinii , Orota - 
laria albida , Osyris arborea , and Striga luiea have numbers 
above 500. 


* Weiss, Anat. der Pfianzen (1878), p. 392. 
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The stomata are in some cases sunk, but no very remarkable 
examples have been noticed. Sunken stomata occur in fifteen 
of these plants. On the other hand, twenty-seven have them 
slightly raised or projecting, while the remaining thirty-seven 
have them about level with the surface of the leaf. The best 
examples of sunken stomata are those of Bupleurum mucronatmi 
(PL 11. fig. 1), Heptapleurum stellatum (PL 11. figs. 8 & 9), and 
Hypericum mysorense (PI. 11. fig. 3). Cases of raised stomata 
are shown in figures 3 (Pi. 12) and 6 (Pl. 11) for Atylosia rugosa 
and Didgmocarpus Humboldtiana respectively. The sinking of 
the stomata is usually associated with a glabrous surface, and 
the raising with a hairy one ; there are a few exceptions in both 
cases. Crotalaria rubiginosa , Gynura Pscudo-china, Lasiosiphon 
eriocephalus , Litsea zeylayiica , and Tephrosia tinctoria have a 
hairy undersurface and stomata slightly sunk, while Dodonaa 
viscosa Hedyotis verticillaris, Senecio zeylanicus , Sopubia 
trifida , Striga lutea, and Viola Patrinii are glabrous and have 
stomata somewhat raised. 

(8) Mesophyll. 

There is a considerable tendency to depart from the typical 
dorsiventral structure, which is distinctly marked in only 
25 per cent of the plants examined. The upper mesophyll 
often passes into the lower by gradations without a distinct 
line separating the palisade from the looser spongy elements. 
In several cases the structure is almost homogeneous, with the 
cells only slightly elongated at right angles to the surface. 
This type of mesophyll, here referred to as isobilateral, 
is usually associated with an erect position of the leaf. That 
form of isobilateralism with a well differentiated row of palisade- 
cells beneath each epidermis hardly occurs. Pvolvulus ahinoides 
(PL 11. fig, 5), Hypericum mysorense (Pl. 11. fig. 3), Striga lutea , 
and Tephrosia tinctoria —all with erect leaves—have a feeble 
lower palisade-layer. 

The average thickness of the mesophyll for the whole group of 
_ plants is about 230 p. Blumea crinita and Gynura Pseudo-china 
are noticeable in having the thickest leaves, the depth of the 
mesophyll in both cases being over 600 p. It is in this respect 
that the leaf of Blwmea crinita principally differs from that 
of J B.ftexuosa. 

A double palisade-layer is not very common; examples where 
* The leaf of this plant is viscid and covered with minute scales. 
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a second row is pronounced are furnished by the leaves of 
Dodoncea viscosa, Heptapleurum stellatum (PI. 11. fig. 8), Rubus 
moluceanus , and Rhododendron arboreim —the last has even a 
third row of palisade-cells. 

In some cases the mesophyll is more or less irregularly 
palisade throughout, the cells usually decreasing somewhat in 
length from the upper to the lower surface. The leaves of 
Crotalaria albida , jFlacourtia Ramontchi, Polygala telephioides , 
Psidium Quyava (PL 11. fig. 7), Rhodomyrtus tomentosa , Tephrosia 
tinetoria , and Zornia diphylla show this in varying degrees. 

In order to gauge the palisade nature of the upper mesophyll, 
the length of its average cell should be compared with its 
breadth. This has been doue, and the results inserted in 
Column XIII. of the Table. The measurements have been taken 
of the uppermost palisade row where two occur, and of the average 
cell where the palisade ones are somewhat irregular in length 
and breadth. The average figure lor the column is 5, L e., the 
length of the palisade-cell is on the average five times its breadth. 
The most marked palisade-layer is seen in Glochidion zeylanicum, 
where the length of the individual cell is eleven times its width. 
Haberlandt * remarks that palisade-cells vary from being 
scarcely longer than broad to having a length 10-12 times their 
breadth. 

From the figures in Columns XI. and XII. the relative 
proportions of palisade and spongy tissues can be calculated. 
On an average the spongy is one and a half times as deep as the 
palisade; only those plants, fifty-two in all, which have these 
layers fairly well marked off one from another are taken into 
account. Blumea crinita has the largest proportion of spongy 
tissue, viz., six times the depth of the palisade. 

As regards the development of intercellular space in the 
spongy tissue or in the mesophyll as a whole, about 40 per cent, 
have very little, L e. the mesophyll is compact. 1 

V. The Anatomical Characters oe the Leap oe the “Wet” 
and “ Dry ” Patana Plants compared. 

Having briefly summarized the anatomical characters of the 
leaves as a whole, we now proceed to compare the plants of the 
“ wet ” patanas with those of the “ dry ” patanas* As previously 
mentioned, twenty-eight belong to the “ wet,” thirty-three to the 


* Haberlandt, Phys. Pflanz.-Anat. (1896) p. 228. 
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“ dry ” patanas, and nineteen are common to both. We have 
thought it advisable to reduce these three groups to two by- 
distributing the plants of the last-mentioned amongst the first 
two, according as the material for examination was collected in 
the wet or dry region, since in only two cases were specimens 
gathered and preserved in spirit from both kinds of patana. 
These are Lobelia nicotiancefolia and Osyris arborea. Con¬ 
sequently- in this section of the paper each of these plants is 
counted as two, one belonging to the wet region and the other 
to the dry. This brings the total number of plants for com¬ 
parison to eighty-two, of which forty-two are considered as “ wet ” 
patana and forty as 64 dry ” patana plants, thus nearly equalizing 
the two groups. In the Table the figures for Lobelia nicotiancefolia 
and Osyris arborea are the mean of the two sets of calculations. 
Estimations similar to those given below have been made for 
the three categories separately, but it seems superfluous to 
record them here, for in no case are they contradictory; e, the 
average depth of the epidermis of the wet patana plant is greater 
than that of the dry patana plant when the species are divided 
into the three classes, and it still remains greater when they are 
reduced to two classes ; such holds good for the other averages. 

(1) Depth of the Tipper Epidermis {exclusive of the thickness of 
its outer wall). 

Average depth for w.p. - * .. 38*4 p. 

»> 5* d.p. •« 26*0 p. 

The w.p. has therefore on the whole a deeper upper epidermis 
than the d.p.—a result hardly to he expected in the light of a 
water-storing function for the upper epidermis. A factor, dis¬ 
cussed below, which must be taken into account, is that the 
arching of the outer wall is commoner amongst w.ps. This has 
already been shown to he associated with a deeper epidermal cell. 
Therefore, other things being equal, the tendency would be for 
the w.p. to have a deeper cell than the d.p. The difference, 
however, appears too great to he fully explained in this manner. 

The ratio of the depth of the upper epidermis to the thickness 
of the mesophyll for w.p. is as 1: 6*5 ; for the d.p. as 1: 8 ; so 
the w.p. has a relatively as well as an absolutely deeper upper 
epidermis. 


* w.p. is short for “ wet ” patana plant, and 
d.p. for “ dry ” patana plant. 
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( 2 ) Thickness of the Outer Wall of the Upper Epidermis . 


Average for the w.p. 5 p. 

» ii d-P. 6 /i. 


So the d.p. has an appreciably thicker outer wall—a result to 
be anticipated. But this difference may be accounted for 
directly apart from any influence of climate or soil; for a 
hirsute covering is about twice as common amongst w.ps. as 
amongst d.ps.; and this has been seen to be associated with a 
thinner outer wall as a rule. About 30 per cent, of the w.ps. 
and 15 per cent, of the d.ps. have a hairy upper surface. Further^ 
there are amongst the w.ps. quite as many with markedly thick 
walls as amongst the d.ps., e . g . fourteen plants of each have an 
outer wall 7 ft or more in thickness, and three of each above 10 5 p. 
Consequently we are forced to the conclusion that in this 
particular the two sets of plants are very similar. 

(3) Depth of the Lower Epidermis (exclusive of the thickness of 


its outer wall). 

Average for w.p. .... 20*6 p. 

,i 51 d.p. 16*6 p. 


■ As in the case of the upper epidermis, so here the w.p. has a 
deeper cell than the d.p. The arching of the lower epidermal wall 
has not been strictly observed to say whether this influences the 
depth of the cell, as in the case of the upper surface. But if it 
does, it can hardly account for so great a dissimilarity in depth 
between the two classes of patana plants. 

(4) Thickness of the Outer Wall of the Lower Epidermis . 


Average for w.p. 3*7 p. 

,, » d-P. 5-1 1*. 


The thinner outer wall of the w.p. can be explained in the 
same way as for the upper epidermis. A hairy under surface is 
about twice as common amongst the w.ps. 
w.p... 24 plants, i. e . 57 p.c. with hairy lower surface, 

d.p. .. 12 30 „ j, 5 j 

( 5 ) Convexity of the Outer Wall of the Upper Epidermal Cell, 

Of the w.ps. twenty-eight out of forty-two, i. e . over 66 per 
cent., have been considered to have arched walls, nineteen of 
which have this feature pronounced. 

Of the d.ps .5 seventeen out of forty, L e. 42*5 per cent., have 
arched walls, six of which have this feature pronounced. 

Thus, whatever may be its significance, it is commoner 
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amongst the w.ps. Although usually accompanied by a thin 
outer wall, it is not always so—to wit, Oldenlandia Hey mi 
(PL 11. fig. 4). 

The supposed function of the convexity in concentrating light- 
rays can hardly hold here, for it is difficult to imagine the plants 
of either region requiring more light—rather the reverse. 

(6) Waviness of the Lateral Epidermal Walls. 

Tipper surface. 

Out of 42 w.ps., 33 have straight walls, 9 wavy. 

„ 40 cl.ps., 30 „ „ 10 „ 

Lower surface. 

Out of 42 w.ps., 16 have straight walls, 26 wavy. 

„ 40 d.ps., 22 „ „ 18 „ 

Sinuous lateral walls in the upper epidermis are then about as 
common in one class of plants as in the other, but in the lower 
epidermis they are decidedly commoner amongst the w.ps. 

(7) Stomata. 

w.p., lower surface, average number per sq. mm. 264. 
d.p., ,, „ „ ,, ,, 305. 

This difference is about the same if both surfaces are taken 
into consideration, notwithstanding that the w.ps. have stomata 
more often on the upper surface than the d.ps. 

w.p., both surfaces together, average number per sq. mm. 309, 
d.p., „ ,, ,, ,, ,, ,, 356. 

Sixteen w.ps. have stomata fairly numerous on the upper 
surface; the leaves of all except six are either erect or semi-erect, 
or with movement. 

Eleven d.ps. have them on the upper surface; of which ail, 
except two, have erect or semi-erect, or motile leaves. 

Sun-leaves are stated to have more stomata than shade-leaves 
On the other hand, Warming f states, quoting authors, that the 
drier the situation the fewer the stomata. The first statement, 
however, refers to the leaves of the same species according as it 
grows in the shade or in the sun, while the second has to do with 
xerophytes collectively compared with other types of plant 
associations. 

* Dufour, Bull. Soc. Bot. France, xxxiii. (1880) pp. 92-95; also Arm. 
Sc. Nat., Bot. s6r. 7, v, (1887) p. 311. 

t Warming, Oekologische Pflanzengeographie, ed. Knoblauch. (1896) p, 193. 
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The two plants, Lobelia nicotiancefolia and Osyris arborea , of 
which leaves from both patanas have been investigated, hear out 
the first statement. The stomata in both cases were found more 
numerous per unit area on the dry patana plants. One explan¬ 
ation forthcoming is that the leaves of a given species are apt 
to he smaller in area in the light than in the shade, and taking 
the number of stomata per each leaf as equal, then the sun-leaves 
will have more to the square millimetre. 

As regards the position of the stomata with respect to the 
general leaf-surface:— 

Out of 42 w.ps., 14 with stomata level, 21 raised, and 7 sunk. 

„ 40d.ps., 26 „ „ 6 „ 8 „ 

Thus sunken stomata are about as common in one region as in 
the other, showing again that xerophytic characters are about as 
marked amongst one group as the other. 

The larger number of raised stomata amongst the w.ps. is 
probably due to the greater frequency of a hairy leaf-surface. 


(8) MesophylL 

Average thickness for w.p.. 284 y. 

s? y> d.p. 225 y. 


The difference here is too slight to be taken into account. 
Yet the dissimilarity might have been expected to be the reverse 
of what it is, since sun-leaves are thicker than shade-leaves. 
Proportion of spongy tissue to palisade, w.p. 1: 1*5, d.p. 1:6. 
No appreciable disagreement, both sets of leaves calculating 
out to about the same ratio, viz.:—the spongy tissue being about 
one and a half times as deep as the palisade. 

There is a greater inclination amongst the d.ps. to have a two¬ 
layered palisade. 

d.p., 82 p.c. have a two-layered palisade, 
w.p., 21 p.c. ,, „ „ 

Ratio of the length of the palisade-cell to its breadth . 

Average for w.p..... 4*3. 

,» » d. p. 5-5. 

Thus the palisade character is more pronounced amongst the 
d.ps., as might be expected. This still remains the case if the 
erect and semi-erect leaves are omitted from both groups; the 
ratio then is for w.p. 4*5, for d.p. 5*8. 
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Intercellular space . 

w.p. with a loose mesophyll 24, i. e. 57 p.c.; compact 11, 43 p.c. 

d.p., „ „ 28, i.e, 65 p.c.; „ X4,^85p.c„ 

A result hardly to have been anticipated that the d.ps. should 
have on the whole a looser mesophyll—more intercellular space 
—than the w.ps. This may be partly explained by the fact that 
there are more typically dorsiventral leaves amongst the d.ps., 
and that a marked palisade-layer may allow a looser spongy tissue 
beneath. 

VI. Remarks on the Structure op Erect and Semi-erect 

Leaves. 

Erect Leaves .—Twenty-seven species of Dicotyledons are 
recorded * as possessing leaves which have a permanently erect 
position. Fourteen of these have been anatomically examined 
and are included in the Table. Five—viz.: Poly gala telepMoides , 
Evolvulus alsinoides (PL 11 . fig. 5), Striga lutea, $. euplirasi - 
tides, and Osyris arlorea (Pl. 12. fig. 2)—are isobilateral in 
structure. Two others, Geniosporum elongatum and Bhodo - 
myrtus tomentosa , approach the isobilateral structure; the former 
in distribution of stomata, feeble differentiation of mesophyll, and 
the depth of the cells and thickness of the outer walls of the 
upper and lower epidermis; the latter only in the undiffer¬ 
entiated character of the mesophyll. The remaining seven— 
viz.: Eodoneea viscosa , Eugenia olivifolia, Actinodaplme steno - 
phylla , Glochidion zeylanicum , Hedyotis Laiosonice , Lasiosiphon 
eriocephalus , and Myrsin ecapitellata —are distinctly dorsiventral 
in structure* though erect in habit. 

Semi-erect Leaves .—Of the twenty-five species with semi-erect t 
leaves sixteen have been studied in the Laboratory, and in these 
the correspondence between structure and recorded position is 
more marked than in the case of the “ erect ” leaves. Five species— 
Hypericum mysorense (PL 11. fig. 3), Qrotalaria albida , Tephrosia 
tinctoria , JBupleurum mucronatum (PL 11. fig. 1), and Swertia 
zeylanica —have leaves more or less isobilateral in structure. 
Those of Emilia zeylanica are almost as strongly isobilateral, but 
the upper epidermal cells are rather deeper than those of the 
lower, and by far the larger proportion of the stomata are found 
on the under surface. In Exacum zeylanicum and Oarallia 

* Pearson, Journ. Linn. Soc., Bot. xxxiv. (1899) p, 327. 
t Pearson, loo. eit. p. 328. 
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integerrima the stomata are confined to the lower surface of the 
leaf, which in other respects shows only feeble dorsiventrality. 

Both varieties of Eurya jajwnica as well as E. acuminata show 
a great similarity in the structural characters of the cells of 
the upper and lower epidermis. In the leaves of Anaphalis 
marcescens , A, brevifolia , and Gaultheria fragrantissima the 
tendency to an isobilateral structure is found only in the meso- 
phyll. The three remaining species with semi-erect leaves—viz., 
Ligustmm Walkeri , Knoxia platycarpa var. hirsuta , and Litsea 
zeylanica —appear to be typically dorsiventral in structure. 

Thus of the thirty plants with erect or semi-erect leaves 
microscopically examined, ten have practically an isobilateral 
structure, ten others are isobilateral to some extent either in 
their epidermis or mesophyll, while the remaining ten are dorsi¬ 
ventral. An astonishing fact is that most of the dorsiventral 
ones are confined to the “dry” patanas : one only, Iledyotis 
Latvsonics , is restricted to the “ wet” patanas, but shows an 
inclination towards isobilateralism in its mesophyll; Knoxia 
platycarpa is common to both and possesses a well differentiated 
mesophyll, but the material was collected from the dry patanas. 
More remarkable still, these eight remaining dry-patana plants 
with erect or semi-erect leaves—viz., Actinodaphne stenophylla , 
JDodonma viscosa , Eugenia olivifolia , Glochidion zeylanicum , 
Lasiosiphon eriocephalus , Ligustmm Walkeri, Litsea zeglanica , 
and Myrsine capitellatum —are some of the most striking 
examples of dorsiventrality occurring amongst the whole group 
of plants anatomically investigated. Not only have they a 
marked palisade, but also a loose spongy tissue. The only 
feature in which the lower surface shows, as a rule, a similarity 
to the upper, is in the thickness of the outer epidermal wall. 
All these eight plants are shrubs or small trees. Can these 
plants have only recently taken to the erect habit and their 
structure not yet become modified ? 

The leaves of the two Monocotyledons, Gurculigo orcMoides 
and Spiranthes australis , may be said to have an isobilateral 
structure; their mesophyll is practically homogeneous through¬ 
out and composed of cells hardly elongated at all. Since their 
leaves grow vertically or inclined to the vertical, they may be 
reckoned amongst the erect or semi-erect. 

To be consistent, let us see what plants other than those 

LINN. JOTJEN.—BOTANY, VOL. XXXV. 2 M 
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belonging to the erect or semi-erect categories have leaves 
approaching the isobilateral type. 

Lagenopkora Pillar dieri, Gynara Pseudo-china, and, to a less 
extent, Viola Pairinii and Microglossa zeylanica come near iso¬ 
bilateralism in having both epidermal layers similar, stomata 
numerous on the upper surface, and a feebly differentiated 
mesophyll, which, however, is not compact but loose. In fact, 
except for a fairly thick outer epidermal wall, these plants are of 
a decidedly mesopbytic character. From their habitats a meso- 
phytic structure might be expected in the cases of Lagenophora, 
and Viola , but hardly in those of Gynura and Microglossa , for 
the one grows on rocks and the other is common on the dry 
patanas. 

The two species of Blumea, Hedyotis verticillaris (Pi, 12. fig. 1), 
Polygonum cldnense , Senecio ludens , $. zeylanicus , and Vernonia 
Wightiana have leaves with feebly differentiated mesophyll, but 
thickened outer upper epidermal walls ; these all belong to the 
“ wet ” patanas, and with two exceptions are Composites. 
Placourtia Bamontchi and Jasminwm angustifolium , both of the 
“dry” patanas, have feebly differentiated but compact rneso- 
phylls ; leaves inclined to the vertical might have been expected 
in these two species. 

Zornia diphylla has almost an iso bilateral structure, both in 
its epidermis and mesophyll, in connection with, which it is of 
interest to note that its leaflets move into a profile position 
in bright sunlight. None of the other plants examined, 
possessing this power of movement, show such a correlated 
structure in their leaflets. Cassia Kleinii and C. mimosoides 
have their epidermal layers similar, with stomata equally dis¬ 
tributed on both surfaces, but their mesophyll has a dorsiveutral 
differentiation. The four others, Atylosia rugosa (PI. 12. fig. 3), 
Orotalaria nibigmosa, Phaseolus trinervius , and Oxalis corni- 
culata, have practically dorsiventral leaves. It would be 
interesting to extend these observations to see whether such 
a profile position assumed in bright sunlight may have tended 
to modify the dorsiventrality of such leaves. The above 
examinations merely suggest the idea. 
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VII. Special Points in the Anatomy op the Leaf 

BEARING ON XeROPHYTISM. 

Under this heading are enumerated certain leaf-structures in 
some of these plants, such as a double-layered epidermis, 
mucilage-cells, &c., which are generally regarded as protections 
against excessive transpiration; also instances of chloroplasts 
occurring in the epidermal cells—usually looked upon as a 
decidedly mesophytie character. 

(1) m A Double-layered Upper Epidermis or Hypo derm occurs in 
Glochidion zeylanicum , Heptapleurmn stellatum , Psidium Guyava, 
Rhododendron arbor sum, Vemonia Wightiana , and Exacum 
zeylanicum . 

Glochidion zeylanicum . The upper epidermis is not uniformly 
two-layered, but only double in places. This fact does not seem 
to have been recorded for the genus. 

Heptapleurum stellatum . The upper epidermis is 2-3 cells 
deep, as a rule two ; the second layer is deeper than the first. 
The genus is mentioned by Solereder t as possessing a 
hypoderm. 

Psidium Guyava (PL 11. fig. 7). The upper epidermis con¬ 
sists of 3-4 narrow layers of cells. Bokorny J has noted a 
hypoderm in the species P. araca and P. incanescens. 

Rhododendron arboreum. The upper epidermis is composed 
of two layers of about equal depth. This instance is recorded 
by Solereder. 

Vemonia Wightiana . The epidermis is divided in places 

only. 

Exacum zeylanicum . Below the uppermost layer of cells 
(epidermis) is one composed of large, rather rounded cells with 
very few chloroplasts; it appears to have been differentiated 
from the mesophyll, and probably functions as an aqueous layer. 

(2) Peculiar Lateral Walls in the Epidermis of Hypericum 
mysorense.—Some of the lateral walls of both epidermal layers 

* la none of these examples, except Exacum zeylanicum, has it been 
definitely proved whether the second layer of cells may have been derived from 
the originally single epidermal layer or from the mesophyll. Immature leaves 
in various stages were not to hand to settle this point. Most likely all but 
Exacum are epidermal in origin. 

t Solereder, Syst. Anat. der Dicotyledonen, 1899, p. 482. 

J Bokorny, Mora, 1882, pp. 35-45 & p. 387; also Solereder, l. c. p a 398. 

2 m 2 
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of the leaf have a much swollen appearance. In surface view 
they appear lenticular in shape (PI. 12. fig. 7): in section they 
present the form of pegs, being thickest next the outer wall and 
diminishing gradually towards the basal one (PI. 12. fig. 6). 
Treatment with Schultze’s solution or iodine and sulphuric acid 
shows that the cuticularized part of the outer wall is continued 
down these side-walla for some distance in the form of wedges 
(PI. 12. fig. 6, cp.); but no cuticularized core is revealed in the 
ordinary thin lateral walls. 

An examination of young leaves makes it evident that these 
peculiar walls are interpolated after the general cellular forma¬ 
tion of the epidermis. In fact, they may he regarded as 
belonging to the same category as those walls which are inserted 
so as to render an epidermis two-layered; only in the first case 
the additional walls are radial, while in the second case they are 
tangential. The original cell is usually well defined, as it is 
bounded by the ordinary thin lateral walls; it may remain 
single or be divided into two or more compartments by the 
formation of these special walls (PL 12. fig. 7). The latter 
result is best seen in the epidermis overlying the vascular 
bundles (veins). They, no doubt, serve to strengthen the leaf, 
and may perhaps to some extent help to lessen transpiration. 
This peculiarity does not seem to have been noticed previously 
in the genus. 

The leaf of this plant is also interesting as possessing an 
isobilateral structure. Till quite recently all species of the 
Hypericaceae * examined possessed dorsiventral leaves with 
stomata only on the lower surface. Kearney f, in a paper 
published lately, mentions two other species of the genus, viz. 
Hypericum mrgatum , Lam., and II pilosmi, Walt., as having 
isobilateral leaves. In both these species, growing in an exposed 
situation, the leaves are erect and, as in II, mysorense, the 
stomata are found on the ventral as well as on the dorsal 
surface, the epidermal cells of both surfaces present similar 
characters, and a second palisade-layer is found contiguous with 
the lower epidermis. 

(3) Mucilaginous Cells in the "Epidermis .—The presence of 
mucilaginous cells in the epidermis is a common character of 

* Solereder, Syst. Anat. Dicot. (1899) pp. 134-135. 

t Kearney, Contr. from U.S. Nat. Herb. vol. v. (1901) pp. 495, 496. 
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plants of dry climates. The mucilage is not held in the lumen 
o£ the cell, but in the inner (basal) wall. This is enormously 
thickened, and composed principally of mucilage. It often 
presents a stratified appearance due to unaltered bands of 
cellulose. Such a wall can act as a water-absorbent and storer. 
In some cases all the epidermal cells may be thus modified, 
while in others specialized mucilaginous cells are scattered 
about. 

Several of the patana plants examined have such sacs. Their 
names are given below. 

Crotalaria albida (Pl. 12. fig. 9). The mucilage-cells are very 
numerous in both epidermal layers. Perhaps one out of every 
three cells has its inner wall mucilaginous. These cells, 
especially those of the upper epidermis, are very deep, pene¬ 
trating a long way into the mesophyll, the extra depth being 
wholly due to the thickness of the inner wall. 

Crotalaria rubiginosa . The mucilage-cells are much less 
numerous than in the preceding species and are, moreover, 
confined to the upper surface. This plant is also in other 
respects less xerophytic than C. albida . Neither is mentioned 
by Solereder as exhibiting this feature. 

Zornia diphylla. The mucilage-cells are numerous in both 
epidermal layers. 

Folygonum chinense (PL 12. fig. 8). The mucilage-cells are 
confined to the upper epidermis and are not very numerous. 
The genus is mentioned by Solereder as showing this feature. 

Lasiosiphon eriocephalus . The presence here of a mucilaginous 
epidermis is recorded by Solereder. The cells occur only on the 
dorsal surface and are numerous but not deep. 

Myrsine capitellatum . The mucilage-cells occur plentifully 
in both epidermal layers, but more so in the lower than upper. 

Eurya acuminata and the two varieties of E. japonica. The 
inner walls of both epidermal layers are uniformly somewhat 
thickened and mucilaginous—the mucilage is thus in these three 
instances not restricted to special cells. 

(4) CMoroplasts in the Lower Epidermis .—"What appear to be 
chloroplasts exist in the lower epidermis of the leaves of 
Didymocarpus FLumboldtiana (PL 11. fig. 6 , eh.) and Fedicularis 
zeylanica. Since fresh material of these plants has not been 
examined, it cannot be stated with absolute certainty from an 
investigation of the spirit-specimens that these bodies contained 
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chlorophyll, although their likeness to the plastids of the meso- 
phyll render it highly probable. Solereder * mentions species 
of the order Scrophulariiiceso, but not Gesnoraceao, to which 
Didymocmpns belongs, as having chloroplasts in their epidermis. 
Neither of the above plants shows marked xero phytic characters 
in the leaf. In fact, Didymoccirpus Ilmiboldbiana is decidedly 
mesophytic in structure ; it grows on wet boulders. Pedicularis 
zeylanica has its outer epidermal walls somewhat thickened and 
possesses fairly well differentiated palisade-cells. 

VIII. Additional Points ge Anatomical and 
Physiological Interest. 

In this division of the paper are included certain features 
of interest bought to light during the microscopic examination 
of these plants, which, however, have hardly any oncological 
bearing, but which, we think, are worth recording. Several of 
them require further investigation. 

(1) Tannin Idioblasts in the Mcsophyll .—Distributed in the 
mesophyll of several of these plants are special sacs, which in 
the alcoholic material are coloured brown and which are usually 
larger than the ordinary chlorophyll-cells. They may have a 
scattered arrangement, or he located chiefly in the palisade- 
tissue, or form a more or less definite layer in the middle of the 
leaf, or be aggregated mainly round the fibre vascular bundles. 
Solereder f refers to sncli cells as tannin idioblasts, and mentions 
them as being of common occurrence in tho Sapindacem, Papilio- 
naeeso, Mimoseso, and ltubiaceic. The brown coloration possibly 
arises from the action of an oxidase on tho tannin substance, 
changing it into a phlobaphouo or some kindred body on the 
death, of the cell. 

Their occurrence has boon noticed in the mesophyll of the 
following patana plants:— 

Papilionacese.— Atylosia rwjosa (PL 12. fig. 3 , &?*), Tepkrosia 
tinctoria. 

Bubiacese. — Ganthium parvijlorum , C. Bkeedii , Iledyotis 
Lawsonim (PL 11. fig. 2, is.), Knoccia platycarpa var. 
hirsuta , Musscenda frondosa (PL 11. fig. 10, tsX 

Polygonacese.— Polygonum chineme . 

* Solereder, Sysfc. Anat. Bicot. (1899) p, 007, for list of natural orders 
with chloroplasts in epidermis. 

f olereder, l. c. p, 924. 
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It is interesting to note that the other species of both Atylosia 
and Hedyotis , viz,, A. Gandollei and II. verticillaris respectively, 
do not possess these sacs. 

(2) Thick-walled Spongy Tissue in the Leaf of Musssenda 
frondosa.—This leaf is remarkable in having relatively very 
thick-walled spongy mesophyll-cells (PL 11. fig. 10, tw .). These 
walls hardly seem to be mucilaginous in nature, for they neither 
swell in water nor stain with corallin-soda. Again, they do not 
appear to be composed of ordinary cellulose, as neither Schultzs’s 
solution nor iodine -and sulphuric acid stains them the character¬ 
istic blue colour, but they remain for the most part unchanged. 

(3) Crystals .—[Notes have been made of the crystalline 
contents of these plants, but very few of these need be recorded. 

Rxacwm zeylanicum has single crystals of calcium oxalate in 
its leaf. This is noteworthy, since it is asserted by Solereder* 
that no crystals have been observed in the order Grentianacese. 

The leaves and stems of this plant also show in the spirit- 
material crystalline spheroidal masses, which to the naked eye 
appear as white specks dotted all over the specimens. These 
are insoluble in hot and cold water and in dilute mineral acids, 
but soluble in potash and concentrated sulphuric acid with yellow 
coloration. The substance is probably a glucoside, and may be 
akin to hesperidin. In the living tissue it is most likely in 
solution, the precipitation being caused by the alcohol. 

Eapbides, as is well known, occur frequently in the Kubiacese, 
but attention does not seem to have been called to the fact as to 
whether they may be imbedded in mucilage or not. Of the 
rap hide-containing species, Knoccia platycarpa var. hirsuta and 
Hedyotis Lawsonice have mucilage as well, while Hedyotis 
verticillaris , Allceophania decipiens , aud Oldenlandia Heynci are 
wanting in this substance. The raphide-mueilag© may be of 
value in retaining water, and so be considered a xerophytic 
character. 

(4) Reserve Carbohydrates .—As might be expected, sphere- 
crystals of inulin were found in the spirit-preserved roots, and 
sometimes in the lower part of tbe stems of the following 
Composite, viz.:— Vernonia Wightiana , Lagenophora JBillardieri^ 
Mieroglossa zeylanica , Blumea fleamosa, J3. crinita , Anaphalis 
marcescens , and A. oblong a, and also of Lobelia ni co tianiafo lia. 
Reserve starch in all these cases was absent. 

f Solereder, Sysfc. Anat, Dicot. (1899) p. 291. 
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Qurculigo orcldoides (N.O. Amaryllidacem).—This perennial 
herb has an erect fleshy rootstock and stout tuberous roots. In 
our collected material the rootstock had a largely developed 
cortex full of small starch-grains. The root-tubers, on the other 
hand, contained no starch, and the cells seem to lack contents 
generally. Possibly they may have had reserve carbohydrate, 
which has been exhausted, or they may function as water- 
reservoirs, while the rootstock serves as a food-reservoir. Ex¬ 
aminations of the plant at various times of the year would soon 
elucidate this point. Our material was collected in the middle 
of October from the Hakgala pat-anas. 

Pedicularis zeylanica and Spiranikes australis (an orchid) are 
peculiar in having starch-grains in their reserve-organs staining 
not blue, but red-brown with iodine. 

The large tuberous roots of Pedicularis zeylanica were nearly 
depleted of their starch; what remained was located in the 
outer part and stained red with iodine, suggesting the idea 
that the altered nature of the grains was merely prior to 
their complete dissolution. However, the plentiful starch-grains 
of young roots stained similarly, looking as if “red” starch is 
the form in which the reserve-carbohydrate is deposited in this 
plant. 

A few cases of reserve “red” starch are known*, such as in 
the endosperm of Sorghum vulgare var. glatinosum , in the root¬ 
stock of a few orchids, and in the tuber of Isopyrim liter natum f. 
Transitory “ red ” starch is of commoner occurrence. 

(5) Cortical Bundles in the Stem of Glochidion zeylanicuin.— 
Besides the main stole, this plant often has in its internodes two 
small lateral steles traversing the cortex opposite one another 
and running in two longitudinal swellings, one on each side of 
the stem (PL 12. fig. 10). These are similar in structure to the 
main stele. 

This character is not very constant. Sometimes one only of 
the lateral steles is continuous throughout the iutomode, the 
other joining the central stele part of the way up ; or, again, both 
may fuse with the main stele before the node above is reached. 
Eurther, in one internode three subsidiary steles occurred, two on 

* A, Meyer, Ber. d. Beat, Bot. Ges. 1886, p. 387 ; Shimoyama, “ Beitrage asur 
Kenntniss des japanischen Klebreisaes,” Inaug.-Dissert., Sfcraasburg, 1886; 
Zimmeraiann, Bot. Microtechnique, 1893, p. 228. 
t Macdougal, Minnesota Bot. Studies, no. 9, pt. viii., April 1896. 
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one side and one on the other. All these variations were noticed 
in the few twigs at our disposal for examination. 

In the nodal region the lateral stele gives out a branch which 
joins the petiolar fibrovaseular bundle just about where this 
latter passes into the stem stele. An offshoot from this branch 
goes to the stipule. 

JSTo mention of this peculiarity for the genus is to be found in 
Solereder’s work. It resembles to some extent the stem-structure 
of certain lianas *. 

(6) Stipular Glands and Root-swellings of Hedyotisverticillaris. 
This interesting plant, so different in habit f from the rest of 
the Rubiaceae, has very conspicuously stalked glands on its large 
stipules. These belong most likely to the type found in the 
genus Cojprosma of the same order, a short account of which was 
given before the Linnean Society by Gardiner + in 1883. 

Each gland is papillate in shape, and consists ol a core ot 
parenchyma covered by ail epithelium (PI. 12. fig. 11). Notra- 
cheids were observed to penetrate the tissue ot the gland. Their 
function is unknown. An absorptive one has been suggested, 
since they are immersed in the water which collects in the con¬ 
cavities formed by the rosette of leaves. 

The roots in the material collected of this plant often showed 
swellings; in these the central stele was considerably broken up. 
In one case the fibrovaseular tissue seemed to consist of a ring 
of isolated bundles. These thickenings may be caused by 
external injury or disease, and not be a normal feature of the 
plant. 

IX. SUMMAEY. 

To recapitulate some of the more important facts and con¬ 
clusions gleaned from an anatomical investigation of these 80 
plants:— 

(1) The leaves of the “dry ” patana plants examined do not show 
more marked xerophytic characters than do those of the 
“wet” patanas. In fact the two sets of plants are very 
similar in this respect. Chief points of difference are : 

(a) “ Wet ” patana plants have deeper upper aud lower 
epidermal layers. 

* Schenck, An at. cl. Lianas, 1893, p. 142. 

t Pearson, Journ. Linn. Soc., Hot. xxxiv. (1899) pp. 331 and 343. 

j. Gardiner, Linnean Soc. meeting Dec. 20th, 1883 (never published); also 
Note in Bot. Centralbl. 1884, ii. 
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(5) “ Wet ” patana plants are more hairy, which may 
explain their rather thinner outer epidermal cells 
and the more frequent occurrence of raised stomata. 
(g) Arched epidermal cells and wavy lateral epidermal 
walls are somewhat commoner amongst the “wet” 
patana plants. 

(d) Stomata are rather more numerous amongst the u dry ” 
patana plants. 

{e) The ratio of the length of the palisade-cell to its 
breadth is rather greater amongst the “ dry ” patana 
plauts and a double-layered palisade is commoner. 
(/)“ ¥et” patana plants have on the whole a more 
compact mesophyll, u e. less intercellular space. 

(2) Many of the erect and semi-erect leaves show an isobilaterai 

structure or a tendency thereto, but there are some striking 
exceptions among the u dry ” patana plants. 

(3) A double-layered upper epidermis or hypoderm occurs in six 

plants. 

(4) Peculiar additional lateral epidermal walls are present in the 

leaf of Hypericum mysorense. 

(5) Eight species have cells in the epidermis of the leaf with 

inner (basal) walls much thickened and mucilaginous. 

(6) The spongy cells of the mesophyll of Musscenda frondosa have 

relatively very thick walls which are not true cellulose, 
and hardly appear to be mucilaginous. 

(7) The tuberous roots of JPedicularis zeylanica and Spirant lies 

australis contain “ red ” starch—two new examples of this 
comparatively rare reserve carbohydrate. 

(8) The stem of Glochidion zeylanicum lias often two additional 

steles (cortical bundles) traversing longitudinal swellings on 
opposite sides of the internode. 

(9) Attention is called to the conspicuous glands home on the 

large stipules of Hedyotis verticillaris . 

X. Concluding Remarks. 

In a former paper it was stated that “the flora of the patanas 
as a whole is composed, of plants which, generally speaking, 
present characters which tend to reduce transpiration and to 
protect delicate parts from the injurious effects of intense 
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illumination ” *. This view, the result of field observations, is suffi¬ 
ciently borne out by the anatomical characters, herein recorded, of 
those plants which have been available for examination- The 
conditions prevailing over the patanas situated below 4500 ft. 
appeared to be much more favourable to the existence of a pro¬ 
nounced xerophytic flora thau those which dominate the open 
country at higher elevations. It was therefore confidently 
expected that those anatomical peculiarities which usually 
characterize plants of insolated areas would be more strongly 
developed in the members of the “dry” patana flora than in 
those from the “wet” patanas. That this is not the case is 
abundantly evident from the facts recorded above. This con¬ 
clusion is of considerable interest and by no means easy of 
explanation. 

It does not seem likely that the unfavourable nature of the 
climatic conditions of the “ dry ” patanas has been overestimated. 
It is rather probable that some factor in the climate of the wet 
patanas tending to the evolution of xerophytic characters has 
been overlooked or its influence undervalued. All the material 
of “ wet ” patana plants examined was obtained from the patanas 
lying along the Hakgala valley, which, as already pointed out*, 
treads east and west and falls rapidly to the east. Throughout 
the prevalence of the south-west monsoon, this valley is swept 
by powerful winds from the west, whose dwarfing effect upon the 
arborescent vegetation on the upper southern slopes has already 
been alluded to f. Thus, although the air is never dry in any 
ordinary sense of the word, it is almost constantly changing and 
probably rarely approaches a state of saturation, at any rate in 
the lower portion of the valley. ¥c are inclined to regard this 
as a factor of importance in the development of the xerophytic 
character of the flora, which, compared with that of the drier 
patanas, is certainly more marked than would be anticipated. 

In this connection sufficient importance has perhaps not been 
ascribed to the lowering of the functional activity of the roots of 
“ wet ” patana plants by the humic acids in the soil J. This to 
some extent renders them iucapable of absorbing the moisture in 
the soil which under other circumstances would be sufficient to 
support a flora of a mesophytic type. 


* Pearson, Journ. Linn. Soc., Bot. xxxiv. (1899) p. 323. 
t Pearson, l, c. p. 332. { Pearson, l. o. p. 324. 
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EXPLANATION OF THE PLATES, 

u.e., upper epidermis; l.e., lower epidermis; st., stoma ; cut,, euticularized 

part of the outer epidermal wall; Jv., hbrovascular tissue. 

Plate 11 . 

Fig. 1. Buplmrnm nmcronatum. Section of leaf. X 200. 

Fig. 2. Hedyotis Lawsonia. Section of leaf. X 200. 
t.s., tannin-sacs (shaded). 

Fig. 3. Hypericum mysorense. Section of leaf. X 200. 

Fig. 4. Oldmlandia Hcynii. Section ofleaf. X 200. 
r., raphide-cell in section. 

Fig. 5. EvoIvuIils akinoides. Section of leaf. X 200. 

Fig. 6. Didymocarpus Humboldticvna. Section of leaf. X 200. 

gh., glandular hair; ch., chloroplasts in lower epidermis. 

Fig. 7. Psidium Guyava. Section of leaf. X 200. 

Fig. 8. Heptapleurum steUatum. Section of leaf. X 100. 
o\, cluster crystals of calcium oxalate. 

Fig. 9. Heptapleurum steUatum. Section of stoma. X 400. 

g.c., guard-cell; l.c., lower epidermal cell; cut., euticularized part 
of outer wall of epidermis; sp., spongy mesophy 11-cells. 

Fig. 10. Mussaendcc frondosa. Section of leaf, x 200. 

t.s., tannin-sacs (shaded); tm., thickened wall of spongy cell. 

Plate 12. 

Fig. 1. Hedyotis verticillaris. Section of leaf. X 200. 

Fig. 2. Osyris arborea . Section of leaf. X 200. 

Fig. 3. Atylosia, rugosa. Section of leaf. X 200. 

t.s., layer of tannin-sacs (shaded); k., 3-celled hairs, only basal parts 
of them shown on upper surface. 

Fig. 4. Rhodomyrtus tomentosa. Section of upper epidermis. X 400. 

cut., euticularized part of outer wall; cp., euticularized prolongation 
into side-walls; ms., commencement of mesophyll. 

Fig. 5, Gaultkeria fragmntissima. Section of upper epidermis. X 400. 

cut., euticularized part of outer wall; cp., euticularized prolongation 
into side-walls; pal., upper parts of palisacle-colls. 

Fig. 6. Hypericum mysorense . Section of upper epidermis, x 400. 

cut., euticularized part of outer wall; lw., ordinary lateral wall; 
lw. v special lateral wall with euticularized prolongation, cp. ; 
mes., commencement of mesophyll. 

Fig. 7. Hypericum mysorense. Surface view of upper epidermis. X 400, 

st,, stomata faintly shown, being sunk somewhat; oc., original 
epidermal cell undivided, oc.,, divided into two cells by special wall, 
oc. 2 , divided into three cells by two special walls at right angles to 
one another; cp., euticularized core of special lateral walls. 

Fig. 8. Polygonum ckinense. Section of upper epidermis, showing mucilage- 
cell. X 400. 

muc., lumen of- mucilage-cell; Lw., thick inner wall containing the 
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mucilage and traversed by bands of cellulose, cl. \ u.e., ordinary- 
epidermal cell; pal., commencement of palisade-cells. 

Fig. 9. Crotcdaria albida. Section of upper epidermis, showing very deep 
mucilage-cells. X 400. . 

omic., lumen of cell; iw., inner wall of great thickness containing 
the mucilage with stratified appearance due to bands of unaltered 
cellulose; mes., mesophyll; ue., ordinary epidermal cell. 

Fig. 10. (Hochidio?i seylanicum . Diagram of transverse section of the middle 
part of internode of stem, x 20. 
ep., epidermis; c cortex; p ., pith with central cavity (unshaded). 
ph. and xy„ phloem and xylem, respectively, of main stele. 
ph fl and xy. v ,, „ „ of lateral steles. 

Fig. 11. Hedyotis verticillaris. Longitudinal section of stipular gland. X 100. 

ep., epithelial layer of gland; s., stalk of gland; stip., main tissue 
of stipule ; r., raphide-eell. 


On the Synanthy in tlie G-enus Lonicera. By E. A. Newell 
Abbeb, M.A., E.GKS., Trinity College, Cambridge; Univer¬ 
sity Demonstrator in Palseobotany. (Communicated by 
A. C. Sewabd, Esq., F.B.S., E.L.S.) 

[Bead 4th December, 1902.] 

The morphological character known as synanthy, or the union 
of two or more members of an inflorescence, is in nature by no 
means rare, although it can hardly be said to be of common 
occurrence. It is exhibited normally in plants belonging to 
many widely separated orders. Among these, the genus Loni- 
cera , belonging to the Caprifoliacese, is remarkable both for the 
number of species which possess this character and for the 
different ways in which the synanthy is effected. 

The genus has recently been divided into three groups as 
follows *:— 

i. Caprifolium , DC. 

ii. JSFintooa , Sweet. 

iii. Xylosteum , DC.f 

* Fritsch (1891). The numbers in brackets after the authors’ names refer to 
the date of the memoir, which will be found quoted in the bibliography at the 
end of this memoir. 

t This section was originally founded by Tournefort in 1700 as Xylosteon , 
and this reading has been followed by De Candolle and others. I have, how¬ 
ever, adopted here, on the authority of Bentham and Hooker (1873), p. 11, the 
form Xylosteum . 
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These are separated by the characters of the leaves, inflores¬ 
cences, and flowers, as well as by the habit. The sub genus 
Gaprifolium , which includes the two British climbing Honey¬ 
suckles, X. Gaprifolium , L., and X. Fericlymenim, L., is easily 
distinguished from the two other groups by the compound inflores¬ 
cence, formed of closely compressed ^-flowered diehask. No 
synanthy occurs in this group. In the two other subgenera, the 
inflorescence consists of a simple 2-flowered dichasium, in which 
the terminal flower is suppressed. The Nintooa group includes 
climbing shrubs, and, so far as is known, synanthy does not 
occur in any of its species. 

The third subgenus, Xylostewm , is distinguished by the fact 
that none of its members are climbers. Usually the habit is that 
of an erect shrub. In many of the species included in this 
group, synanthy occurs between the two flowers of the cyme or 
the two fruits. This group is by far the largest, containing 
upwards of 70 species *. The great majority of these belong to 
Eastern Asia, occurring especially in China, the Himalayas, and 
in other parts of India. A few species belong to North America. 
Several are European, occurring especially as alpines in the 
mountains of Southern and Eastern Europe. A single repre¬ 
sentative of the group, X. Xylosteum , L., is a naturalized or 
possibly indigenous British plant. 

The union of the flowers and fruits in certain species of Loni- 
eera is well known, and has for many years been used as a 
character of systematic importance. The main facts relating to 
the morphology of the flowers and fruits have also been described 
by various authors, and may he found scattered throughout the 
systematic literature dealing with this group. At the same time, 
so far as I am aware, no one has yet undertaken a comparative 
morphological study of the synanthy in this genus. As little 
attention appears to have been paid recently to this subject, a 
comprehensive study of the Xylosteum section, from the point of 
view of the synanthy, may he of interest as a contribution to 
the morphology of floral structures. 

The work has been carried out on the following lines;— 
Examination of the various stages in the flowers and fruits has 
been made in the case of a number of species of which material 
could he obtained. In this way I have worked out, independently 


* Fritsch (1891), p. 166. 



SYHAHTHT IK THE GKEHUS LOHICEBA. 


465 


g£ previous observers, a series of types to which I believe all or 
uearly all the species showing synanthy may be referred. I have 
also examined the whole of the rich collection of dried material 
in the Kew Herbarium, which I have been able to compare 
with the types previously dissected. In a few cases, owing to the 
material being insufficient, or to difficulties inherent to the 
inspection of dried and mounted specimens, I have not been 
able to arrive at definite conclusions. 

The fresh material for the work was partly collected in Switzer¬ 
land, and partly obtained from the Botanic Garden at Cam¬ 
bridge. I am indebted to the courtesy of the Director of the 
Boyal Botanic Gardens, Kew, for the material of certain species, 
and also for permission to work in the Kew Herbarium. I am 
also indebted to the Keeper of the Herbarium for help during 
the examination of the dried material. 

True Synanthy. 

There are two distinct types of synanthy exhibited in the 
genns. The first, and by far tbe most common, is one in which 
the union is effected by the floral organs. This I may distinguish 
as true synanthy, as opposed to the second type, which is due to 
the intervention of extra-floral organs, the bracteoles. As will 
be seen presently, a false synanthy may arise as a corollary to 
the union of the four bracteoles of the inflorescence into a brae - 
teolar sheath enveloping the ovaries. In true synanthy, the 
union is effected by the coalescence of the receptacular walls of 
the two inferior ovaries 

This coalescence may be partial or complete. We may thus 
distinguish two types of true synanthy, that of L . Xylosteum , L., 
which is incomplete, and L . alpigena , L., in which the union is 
complete. 

Type of L. Xylosteum , L. 

In a large number of species belonging to the Xylosteum group 
there is no synanthy. Occasionally, however, in some of these 
very slight union may apparently take place at the base of the 

* The walls of inferior ovaries were formerly regarded as almost entirely 
receptacular. It has been pointed out, however [Goebel (1900), p. 54], that there 
are good grounds for the belief that the carpels take some share in their 
formation. I therefore use the term receptacular walls, without implying that 
the walls are entirely of receptacular origin. 
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ovaries, e. g., L. ciliata , Miihl. # ; while in others the two flowers 
are always free. Such instances as L. ciliata form a gradation 
to the type of L. Xylosteum , in which the ovaries are united for 
rather less than half their length. This union takes place only 
in one plane, which is the median plane of the inflorescence. 
In this region, the parenchymatous tissues of the walls of the two 
inferior ovaries, or of the pericarps of the two berries, are in 
organic continuity. The fruits are united to a less extent com¬ 
paratively than the flowers, and thus the two spherical red 
berries are nearly distinct. 

In this species the bracteoles are very small and inconspicuous, 
and free from one another. In others, however, such as 
L. nigra , L., which possesses the same degree and type of 
synanthy, they are much larger, and sheath the lower portion of 
the ovaries. In all the flowers of L . nigra which I have 
examined, the bracteoles are united in pairs on one side, but free 
laterally. In others the four bracteoles may all be free f. The 
bracteoles do not, however, increase in size proportionately to 
the berries, and the fruits of L. nigra are similar to those of 
L . Xylosteum. 

The following species possess the same type and degree of 
synanthy as L, Xylosteum. 

Type of Lonicera Xylosteum , L. 

L. Iracteolaris , Boiss. & Buhse +. 

L . c&mlescens , Dipp. § 

X decipiens , Hook. f. & Thoms. 

L, floribanda, Boiss. Buhse. 

L. fragrantissima, Lindl. & Paxt. 

L. hellenica, Orpin 

L. leiophylla, A. Kern. 

L. Maximowiczii , Maxim. 

L. nigra , L, 

L. pliyllocarpa , Maxim. [| 

L. Standishii , Hook. 

L. Tatarinowii , Maxim. || 

* Dippel (1889), p. 252. 

t Koehne (1893), p. 548. { Boissier (1875), p. 9. 

§ Dippel (1889), p. 233. I have not seen this species. 

U On the authority of Maximowicz (1859), p. 138. 
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Type of L. alpigena , Jj. 

Species in which the synanthy is complete are somewhat more 
numerous than those in which the'union is only partial, but all 
gradations may he found between the type of L. 2Eylo&teim and 
that of L. alpigena . In both cases, as a rule, the degree of 
synanthy is constant in the species, but here again exceptions 
occur. Thus L. alpigena , which in Europe has a single berry¬ 
like fruit, resulting from the complete union of the two ovaries, 
occurs also in India, where the two berries are always free *. 
These variations may possibly have some bearing on the question 
of the adaptation presented by such a false berry as that of 
X. alpigena . 

In L. alpigena , at least in European examples, the coalescence 
is complete in the median plane throughout the entire, or nearly 
the entire, length of the ovaries. As Vidal t has already pointed 
out, this union is effected by the parenchymatous tissues of the 
receptacular walls or pericarps, which are in organic continuity. 


Fig. 1. 



L. alpigena, L.—The pseudocarp resulting from the complete union of the two 
berries. The scars of the two calyx-rings are seen towards the apex of the 
fruit. X 3. 

The synanthy is even more marked in the fruit than in the 
flowers, for as the pseudocarp ripens it becomes globose, and the 
distinction between the two ovaries, from which it originates, 
is lost (fig. 1). This particular kind of pseudocarp may he 
termed a false berry. 

* Hooker (1882), vol. ii. p. 16. t Vidal (1897), p, 14. 

LINN. JOURN.—EOT ANY, VOL. XXXV. 2 N 
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In Lonicera alpigena the bracteoles are small, while ill X. 
oblong {folia, Hook., and X, microphylla , Will., they are usually 
absent altogether. In other species possessing the same type of 
sy nan thy they form by their union a well-developed bracteolar 
sheath, which may be quite two-thirds as long as the ovaries, 
e. g. X. augustifolia, Wall. * 

In the following species the synanthy is complete or nearly 
complete both in the flowers and fruits :— 

Type of Lonicera alpigena , L. 

X. an gust ifolia, Wall. 

X. calcar at a, Hem si. f 

X. caucasica , Pall.J 

X. Chamissoi, Bunge. 

X. conjugalis, Kell. 

X. discolor , Lindl. 

X. Glehii , E. Schmidt. 

X. glutinosa, Yis. 

X. Kessclringi , Kegel §. 

X. microphylla , Willd. 

X. oblong ifolia. Hook. 

X. orient alls, Lam. || 

X. parvifolia , Edgew. 

X. Schnitziana , Dipp.^f 

X. szecliuanica , Batal. 

X. tangutica , Maxim. 

X. fomentella. Hook. f. & Thoms. 

XhZse Synanthy. 

In many species of Lonicera the bracteoles are well developed 
and more or less completely united into a sheath, by the fusion 
of the four bracteoles of the cyme in the median and lateral 
planes. This bracteolar sheath may completely envelop the 
ovaries, especially in species in which the bracteoles are all 
united. In this case the external appearance of the flowers and 

* Jcoehne (1893), p. 543. 
t Hemsley (1901), pi. 2632. 
t Jaubert & Spach (1842), tab. 72, p. 135. 

§ Kubhne (1893), p. 548. I have not seen this species. 

It Jaubert & Spach (1842), tab, 71, p. 134. 

*5 Koehne (1893), p. 548. I hate not seen this species. 
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the young fruits is apt to be misleading. In L. iberica, Bieb. 
(cf. fig. 2), the two corollas appear superficially to spring from 
a single inferior ovary, whereas the two ovaries are really free 
from one another, though closely enwrapped by the braeteolar 
sheath. This sheath has, in fact, been mistaken for completely 
fused ovaries. C. Koch * was apparently the first to discover that, 
in X. iberica and X. chlamydophora , C. Koch, the two ovaries are 
free. Again, Boissier f states that, in the ease of X. ccerulea, 
there are no bracteoles ; although in other species he recognized 
the existence of a braeteolar sheath. As we shall see, bracteoles 
play a very important part in this species.' Other authors, 
notably Jaubert and Spach J, Dippel§, and especially Koehne ||, 
have called attention to the fusion of the bracteoles into a sheath 
enveloping the ovaries. 

In the great majority of species in which a completely fused 
sheath is present, the two ovaries are entirely free from one 
another and there is no synanthy. A few exceptions occur, 
such as those which exhibit true synanthy, as already mentioned. 
In one species, X. cmrulea , the presence of a braeteolar sheath 
has given rise to a form of synanthy which is distinct from that 
above described. 

Before, however, proceeding to discuss the condition of affairs 
in this interesting species, it may perhaps be well to point out 
how different species of Lonicera exhibit different stages in the 
formation of a complete braeteolar sheath such as that of 
X. iberica . In X. nigra we have in some forms a very incomplete 
sheath, which, in the flowering stage, does not cover more than 
half the length of the ovaries. In X. involucrata , Banks, a Korth 
American species with large leaf-like bracts, the two free ovaries 
are completely covered by large bracteoles, which are united in 
pairs medially, but remain free laterally. Other species similar 
in this respect to X. involucrata are X. MaacTci, Maxim., 
X. arborea, Boiss., L. jlavescens , Dipp.1T, and X. spinosa, Jacq. ## 

In X. iberica , as already stated, the four bracteoles are com¬ 
pletely fused. Other species with a complete braeteolar sheath, 
and with the ovaries free from one another and from the 

* 0. Koch (1851), p. 478. f Boissier (1875), p, 9. 

f Jaubert & Spach (1842), p. 137. 

§ Dippel (1889), p. 254, &c. || Koehne (1893), p. 545. &c. 

If Koehne (1893), fig. 313 <?-/. ** Koehne (1893), fig. 313 a-c. 
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bracteolar sheath, are X. Aueherl, Jaub. & Spacli X. <Jlf n o- 
chlamydea , Hemsl.f, X. hypoleuca , Decnc., X. gum quelocularis , 
Hardw., and X® Ferdinand i, Franch. J 

The function of the bracteolar sheath is, no doubt, to afford 
protection to the young fruits. In all the abo ve-m on tio ned 
species the fruits as they mature either grow out of the 
sheath, usually splitting it laterally (X. ibericci) , or where the 
bracteoles are free laterally the sheath becomes relieved 
(X. involucrata ). 

In at least two other species, X. ligustrina , Wall., and X. 
pileaia. , Oliver, additional protective coverings to the ovaries and 
young fruits are found. The flowers of X. ligustrina , Wall., an 
East-Indian species which Koehne § has figured, possess in 
addition to the bracteolar sheath a further and still outer* in¬ 
tegument, which is developed from the region of the calyx-tube, 
and which grows downwards, overlapping the bracteolar sheath. 
When the fruits are ripe they project beyond the bracteolar 
sheath, as in X. iberica , and bear at the apices the withered 
remains of the upper integument. The two fruits, as also the 
two ovaries, are quite free from one another and from the brac¬ 
teolar and upper sheaths. In X. pileata the upper and outer 
envelope is also present ||, and probably also in X. vesicaria, 
Komar If. I have not, however, seen this latter species. 

Type of X. ccerulea, L. 

In those species which possess a more or less well-developed 
bracteolar sheath, we have seen that the two ovaries and the two 
fruits are entirely free from one another. We have also traced 
the fate of the bracteolar sheath when the fruits mature. We 
are now in a position to understand the origin of the false 
synanthy in the isolated type, X. ceerulea, L., a common 
European alpine, and a species of great morphological interest. 
A completely fused bracteolar sheath is present in this species 
surrounding the two ovaries (fig. 2). The ovaries are, as in 
X. iberica , quite free from one another, although externally they 
appear to be completely fused. 

* Jaubert & Spach (1842), tab. 73, p. 137. 

t Forbes & Hemsley (1888), p. 362. 

J Also ? L. minuta, Fatal., vide Batalin (1892), p. 170. 

| Koehne (1891), p. 167, fig. 57 f-j. 

|| Figured by Oliver (1887), pi. 1*585. 

1 Komarov (1901), p.427. 
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The two ovaries are, however, united with the braeteolar 
sheath in certain planes. The condition of affairs is best 
explained by means of the diagrammatic sketches in fig. 3. 




Lonicera ccendea , L.—Lower portion of the inflorescence, showing the 
braeteolar sheath investing the two gyusecea. 

Eig. 3, a, shows the two free ovaries surrounded by the brac- 
teolar sheath, to which, in their upper portion, they are 




Lonicera cceruka , L.—(fl) Diagram of a transverse section through the upper 
portion of the ovaries; (b) transverse section through the lower portion of 
the ovaries; (c) diagram of a longitudinal section through the lower 
portion of the inflorescence in the plane of the bracts, 

not united. At a lower level, figs, b, c, they are united in the 
median plane of the inflorescence with -the sheath, but remain 
free laterally. The longitudinal section * in the plane of the 

* A similar diagram of Koelme’s (1891), flg. 57 e y is not quite correctly drawn, 
at least as regards the specimens ’which I have examined. 
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"bracts, fig. 8 c } shows that the two ovaries are not united with 
one another. 

The result of this fusion is that, as the fruit matures, the 
growth of the bracteolar sheath keeps pace with the growth of 
the true berries which it encloses, and contributes to the pericarp 
in addition to the avails of the two ovaries. The pseudocarp which 
results is not very dissimilar in appearance, except in colour and 
size, to that of X. alpigena (fig. 1), although it is morphologically 
cjuite distinct. We see, therefore, that the presence of a brac¬ 
teolar sheath may give rise to a false synanthy in which the 
union is effected by organs external to the flowers themselves. 


Conclusions, 

We have seen that two different types of synanthy occur in 
the Xylosteim section of the genns Lonicera . True synanthy 
is effected by the partial or complete fusion of the receptacular 
walls of the inferior ovaries or fruits, and the bracteoles play no 
part in its formation. Where the synanthy is complete, the 
resulting fruit is a false berry, in which the pericarp is formed 
from the walls of the two ovaries. Dr. Masters * states that 
this type of synanthy occurs in Pomax and Opercularia among 
Bubiaceae, in Eucalyptus Lehmanni among Myrtacese, and in 
Lgcopersicum esculentum (Solan aeeae). He terms this particular 
form of synanthy (in which “ the pistils of different flowers may 
coalesce more or less without much alteration in the other parts 
of the flowers, as happens normally in many Caprifoliacese ”) 
Syncarpy . This is a most inappropriate and misleading term 
in this connection. If some such term is really necessary, we 
might perhaps coin a word such as Syngyny, or speak of these as 
cases of Syngyncecea. 

It has been shown, as has already been pointed out by various 
authors, that in many species the gynmeea are enveloped by a 
bracteolar sheath, and that, as a rule, there is no synanthy in 
such cases. The object of the fusion of the bracteoles into a 
sheath is no doubt to protect the young fruits. Their function 
would thus seem to be very similar to that of the bracteoles 
in Castanea and Fagus . As a rule, this sheath plays no part in 
the formation of the pericarp of the fruit. 

In one species, however, the presence of a bracteolar sheath 


* Masters (I860), pp. 38 and 45. 
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may give rise to a false synanthy. So far as I am aware, this 
occurs only in the case of L. c&rulea, though it is not impro¬ 
bable that other species may eventually be found which possess 
this character. The false synanthy in L. cc&rulea is effected 
by the union of the two gynsecea in certain planes with the 
bracteolar sheath, the gynsecea themselves remaining quite free 
from one another. The fruit in this species is a pseudocarp and 
a false berry, in which the bracteoles as well as the ovarian walls 
contribute to the pericarp. 

There can be little doubt that there is some special biological 
significance expressed in the false berries of L. alpigena and 
Z. cmrulea , and that these forms of synanthy, although morpho¬ 
logically distinct, are both adaptations to some particular con¬ 
ditions of the plants’ environment. What these conditions are, 
in the case of these two species, are questions which can hardly 
he answered without a special study o£ the subject. It would 
seem possible, however, that the adaptations have some connec¬ 
tion with the alpine conditions under which these species thrive. 
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List of Marine Algse collected at the Maldive and Laccadive 
Islands by J. S. Gardiner, Esq., M.A. By Ethel S. 
Barton (Mrs. Antony Gepp). (Communicated by A. Gepp, 
M.A., E.L.B.) 

[Read 2nd April, 1903.] 

(Plate 13.) 

There appears to be no record of the marine algse of these 
islands, neither are there any specimens from them in the British 
Museum Herbarium. This list includes one new species, but all 
the rest recorded here, with two exceptions, are already known 
from the Indian Ocean. One of the plants is especially inter¬ 
esting as enabling a doubtful species to be elucidated, and another 
provides material for the drawing-up of a diagnosis of a plant 
hitherto undescribed and known only in Herbaria. All the 
Minikoi specimens were collected on July 26th, 1899. 

In thanking Mr. J. Stanley Gardiner for allowing me to work 
out this collection, I would draw attention to his interesting 
notes on the habitats of the species, incorporated below almost 
verbatim. As a general observation, he states that “ Algse on 
tropical coral-reefs in oceanic areas never form more than low 
growths. Most of the reef-surface is bare, or towards the edge 
covered with nullipores ( Lithothamnion ). However, the latter 
area, where the waves break, is richer than the reef-flat, but too 
dangerous for proper collecting. 59 Ordinarily, algse are not 
found on shoals in the lagoon, the whole being covered with 
growing corals. 

Chloeophtcej, 

1. TJlva sp. 

Minikoi, Laccadive Islands. From sand-flat of lagoon near 
lighthouse. Sterile and fragmentary. 

2. Caulerpa Ereycinetii, Agh. y forma typica, Web . v. Basse, 

Minikoi, Laccadive Islands. On shoal in centre of lagoon. 

Geogr . Bistr . Warm Atlantic, Indian Ocean, Pacific. 

3. Halimeda Tuna, Lamcc., forma platydisca, Bart. 

Suvadiva Atoll, Maidive Islands. From muddy sand at 

48 fathoms. 

Geogr . Bistr. Mediterranean, Atlantic, Indian Ocean, Pacific. 
LINN. JOURN.—BOTANY, YOL, XXXV, 2 O 
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4. Ha limed a Opuntia, Lamcc forma typica, Bart. 

Minikoi, Laccadive Islands; from skoal in centre of lagoon. 

Eare everywhere on the Minikoi reef; but small masses may be 
found by searching under stones or in protected situations of the 
inner part of the reef, near the beach or boulder zone. In 
lagoon, not found in currents, but very luxuriant in moderately 
still water where it can find any stones to fix itself upon. Addu 
Atoll, Maidive Islands ; at 25 fathoms; hard bottom outside 
atoll. Suvadiva Atoll: from fine mud at 45 fathoms. 

Forma triloba, Bart. 

Suvadiva Atoll, Maidive Islands. From muddy sand at 
43 fathoms. 

Qeogr. Distr. Atlantic, Indian Ocean, Pacific. Tropical. 

5. II. inceassata, Lamar form between f. typica and f. La- 
mourouxii. 

Addu Atoll, Maidive Islands. 25 fathoms ; hard bottom 
outside atoll. 

Geogr . Distr. Atlantic, Indian Ocean, Pacific. Tropical. 

6. Yalonia conbervoides, Harv . 

Minikoi, Laccadive Islands. Forming with Gracilaria crassa 
a felt work found very commonly towards the edge of the reef, 
almost up to the inner ends of the fissures, and abundant in the 
strong outrushing currents and on the buttresses, a few yards 
in from their edges. 

Geogr. Distr . Warm Atlantic, Indian Ocean, Pacific, Aus¬ 
tralia. 


Phjeophy c e je. 

7. Sargassum dtjplicattjm, Agh. 

Minikoi, Laccadive Islands. With Turbin aria ornata and 
Gelidium rigidum. Very common all over the reef right round 
the atoll. Hot found in lagoon. Occurs only in parts where 
there is no sand ; and never uncovered at low tide. Hot found 
near the outer edge of the reef, the whole bottom being covered 
with in crusting Lithothamnion ; nor in the fissures, apparently 
not being able to live in the very strong currents formed by the 
outrushing waters after each breaker. 

Geogr. Distr. Indian Ocean, South Pacific. 
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8. Turbiharia decurrefs, Borg. 

Minikoi, Laccadive Islands. From sand-flat of lagoon near 
lighthouse. 

Geogr. Distr. From the Bed Sea, through the Indian Ocean, 
to China and Australia. 

9. T. orfata, J . Agh . 

Minikoi, Laccadive Islands. With Sargassum duplidatum and 
Gelidiwm rigidum . 

Geogr. Distr . Indian Ocean, Pacific, New Zealand. 

10. Haliseris delicattjla, Agh . 

Suvadiva Atoll, Maidive Islands. From muddy sand at 
43 fathoms. 

Geogr. Distr . Warm Atlantic, Indian Ocean, Pacific, Cape of 
G-ood Hope. 

11. Dictyota Bartayresiafa, Lamer . 

Addu Atoll, Maidive Islands. In passage, 25 fathoms; hard 
bottom. 

Geogr. Distr. Warm Atlantic, Indian Ocean, Australia. 

12. Balfsia verrucosa, Aresch. Sterile. 

Minikoi, Laccadive Islands. This is the commonest growth 
by the sides of the fissures, where it sometimes forms masses 
several yards across. Colour black-green. 

Geogr . Distr . Baltic, Mediterranean, Atlantic, Pacific, Cape 
of G-ood Hope. 

13. R. ceylafica, j Earv. (PL 13. figs. 1-4.) 

Minikoi, Laccadive Islands. From outer reef near edge, close 
to the south of the atoll. 

Geogr . Distr . Indian Ocean. 

This species has apparently never been described, though an 
authentic specimen of it is preserved in the British Museum 
Herbarium. With this specimen I have compared the Laccadive 
plant, and find it identical. I can find no fruit on either 
specimen, and am therefore able to give here a diagnosis of the 
sterile plant only. 

Balfsia ceylanica , Harvey, in Herb. Mus. Brit. Crusta medio- 
criter tenui, 25 mm, vel plus lata; tota pagina inferiore filis 
articulatis moniliformibus numerosis ad matricem calcaream arete 
adhserenti; (sectione transversali) e stratis horizontalibus pluri- 

2 o 2 
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bus (10 vel plus) cellularum composita ; uuius strati infra medium 
positi eellulis maximis rectangulis protoplasma intense coloratum 
continentibus ; stratis caeteris dimidio tenuioribus, paginam 
superiorem versus eellulis partitione verticali plus et plus sub- 
diyisis; pilis vel numerosis congestis ex areolis superficialibus, 
vel parvis ex cryptostomatibus minutis ortis ; sporaugiis nullis. 

The absence of fruit makes it impossible to be sure of the 
exact position of this alga, which differs in certain details from 
other species of Balfsia . In surface view the uppermost layer 
is seen to consist of small cells, arranged in long, continuous 
bands, separated by a very thin, translucent line. Each band is 
divided transversely into rows of from 2-4 cells (PL 13. fig. 2). 
The moniliform rhizoids form a thick mass below the flat thallus 
(Pl. 13. figs. 3 & 4), and the cells of the thallus arise in vertical 
lines from the very base. About the middle of the thallus, as 
seen in transverse section, is a single horizontal row of large, 
rectangular, deeply-coloured cells, and the cells of the 2 or 3 
adjacent horizontal layers on each side correspond in width with 
these large cells, hut are about half the depth (PL 13. fig. 3). 
The upjiermost layers are composed of small cells, and from these 
arise here and there patches of hairs. Small fascicles of hairs 
often arise from minnte cryptostomata situated in the same 
superficial or uppermost layer. 

14. Liebmannia Laccadivartjm, n. sp.; fronde inf erne later- 
aliter parce ramosa, ramis simpliciuseulis tenuibus cylindraceis, 
soepe flexuosis, sensirn attenuatis, adscendentibus, 2 mm., rarius 
3 mm., lata. Sporangia unilocularia hucusque ignota. Sporangia 
plurilocularia lanceolata, 55-75 y long, x 15 y lat., e eellulis 
filorum periphericorum inflatis basalibus orta, in pedicellis sim- 
plicibus vel furcatis terminalia. Eila peripheries longissima 
flexuosa, in feme semi-moniliformia eellulis basalibus pluribus uni- 
lateraliter inflatis, superne longe cylindracea. (Pl. 13. figs. 5-8.) 

Hah . Minikoi, Laccadive Islands. Pound only on the upper 
(i. e. inner) terrace of the reef to the east of the island. Hooted 
in sand. On July 26th, 1899, it was timed as being exposed to 
the air for 4§ hours at low tide. 

This plant resembles L. Harveyana , J. Agh., in its manner of 
branching, but is much more slender. A transverse section of 
the two plants shows at once the difference in structure. In 
X. Harveyana the peripheral filaments are grouped in fascicles, 
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in L. Laccadivarum each filament grows out independently from 
the thallus, and is markedly larger in every way than those of 
L. Harvey ana. The basal cells of the filaments are swollen on 
one side and resemble the paraphyses of SplacJmidiim . From this 
portion of the filaments arise the short simple or forked branches 
which terminate in the plurilocular sporangia. Above the 
swollen celb comes the growing part of the filament, composed of 
short cylindrical cells with dense contents, and above these are 
the long hyaline cells which are pushed out indefinitely to form 
the long hair. 

I gratefully acknowledge Mr. Batters’s kind help in deter¬ 
mining the genus to which this species belongs. 

15. Hydro clathrus cancellated, Bory. 

Minikoi, Laccadive Islands. From sand-flat of lagoon near 
lighthouse. 

G-eogr . Distr . Indian Ocean. 

16. Colpomenia sinuqsa, Deri , et Sol . 

Minikoi, Laccadive Islands. Found oiily attached to, and 
sheltered by, overhanging massive upstanding blocks of the reef- 
flat, never where there is much sand being washed to and fro; 
often exposed for 2-3 hours to the air at low tide. In one place 
growing with a purple sponge. 

Geogr. Distr. Mediterranean, Warm Atlantic, Indian Ocean, 
Pacific, Falklands, Tasmania. 

17. Ectocarpxts simpliciitsculus, Agli var. vitxensis, Ashen . 

Minikoi, Laccadive Islands. From sand-flat of lagoon near 

lighthouse. Growing among portions of Bctocarpus spongiosus , 
Dickie. 

Geogr . Distr. English Channel and Mediterranean for the 
species. The variety is recorded from the Friendly Islands 
and the coast of Queensland. 

18. E. spongiostjs, Dickie . (PL 13. figs. 9-13.) 

Minikoi, Laccadive Islands. From sand-flat of lagoon near 
lighthouse. Also on the upper (i. e . inner) terrace of the reef 
to the east of the island. Booted in sand. Exposed to the air 
for 4| hours at low tide (26/7/99). 

Geogr . Distr . Indian Ocean. 



480 


ETHEL S. BA ETON ON THE MARINE ALGjE 


The position of this species has hitherto been regarded as 
obscure, since all that was known of it was the short description 
given by Dickie (“ On the Algae of Mauritius,” Journ. Linn. Soc., 
Bot. vol. xiv. 1875, p. 191). “ Ectocarpus spongiosus, n. sp.— 
Pilis decomposito-ramosis, in funiculos obtusos densissime im- 
plexis ; ramulis brevibus, alternis, bifidis vel trifidis. Propagula ? 
The joints are about as long as broad, those of the ramuli a half 
longer than broad. The plant is dark brown, very sponge-like 
in habit.” 

Specimens of the plant are included in the present collection 
from the Laccadive Islands, and it is now possible to add further 
details as to the structure and to figure the fruits. Portions of 
the original material collected by Pike at Mauritius are pre¬ 
served both in the British Museum and Hew Herbaria, and an 
examination of these specimens shows that plurilocular sporangia 
are present, but were overlooked by Dickie. They correspond 
closely with those of the material now obtained from the Lacca¬ 
dive Islands. They are terminal on a stalk of 1 cell, and are 
about 40-50^ long and about 40 g broad. They appear to 
be divided into 6 or 8 loculi; but as the sporangia of the Lacca¬ 
dive material are not quite mature, it has not been possible to 
figure one with all the walls of the loculi complete. In several 
instances a new sporangium has clearly grown up through the 
stalk-cell of an old one, as is seen by the collar of old tissue 
round the new stalk-cell. 

Both in Dickie’s description and the pencil sketch which accom¬ 
panies his type specimen o f E. spongiosus in the British Museum, 
the branches are said to be bifid or trifid; but though there are 
traces of this in the material itself, it is neither a conspicuous 
nor a characteristic feature. The ends of the branches are very 
often curled right round on themselves, and this is also very 
marked in the Laccadive material. 

In the British. Museum there is a ‘ Challenger 5 specimen 
from the Admiralty Islands named by Dickie Ectocarpus sor¬ 
didly Harv., but upon examination it proves to be a good 
example of E. spo?igiosus in fruit. A sterile plant oiE. spongiosus 
is included among the algse collected by the c Investigator 5 at 
Sail Bock, Cheduba Straits, off the Burmah coasts. 
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19. G-alaxaura rug-os a, Lamx. 

Minikoi, Laccadive Islands. A very brilliant pink-coloured 
alga, common on outer part of reef-flat -near soutb-east point of 
reef, but extremely local elsewhere. 

Geogr. Distr. Warm Atlantic, Indian Ocean, Pacific. 

20. GrELIDIUM RIGIDUM, J. Agh. 

Minikoi, Laccadive Islands. From sand-flat of lagoon near 
lighthouse. Also growing with Turbimria ornata and Sargassim 
duplicatwm , and forming as it were a basis for them. 

Geogr. Distr . Warm Atlantic, Indian Ocean, Pacific. 

21. G-racilaria crassa, Karo. 

Minikoi, Laccadive Islands. With Valonia confervoides . 

Geogr. Distr . Indian Ocean. 

22. Laurencia sp, 

Minikoi, Laccadive Islands. From* sand-flat of lagoon near 
lighthouse. Also with Corallina sp. 

23. Spyridia aculeata, J . Agh. 

Minikoi, Laccadive Is. This plant has the outward appearance 
of S. insignis , which is an Indian Ocean species, but the ramelli 
are long and uncorticated, and form a dense covering to the 
branches. They are hooked at the ends, and in every way more 
closely resemble the ramelli of S. aculeata than those of S. in- 
signis. I have therefore called this plant S. aculeata , J, Agh., 
though it does not represent the typical form of the species. 
Among the Schousboean algse in the British Museum Herbarium 
there is a specimen of S. aculeata which is denser than the other 
plants, and more nearly resembles the Minikoi specimen. In 
Minikoi it grows principally on the reef where it passes into the 
beach, but is not found generally opposite the boulder zone. It 
is often exposed for 3-4 hours at low tide (for more than 4 hours 
on July 26th, 1899). It may occur on the reef-flat, but never 
does so commonly ; and it never roots itself in sand. 

Geogr. Distr. Mediterranean, Atlantic, Bed Sea. 

24. Halymenia Formosa, Karo. With tetraspores. 

Minikoi, Laccadive Islands. From sand-flat of lagoon near 

lighthouse. 

Geogr . Distr . Indian Ocean, Pacific. 
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25. Balymenia sp. 

Minikoi, Laccadive Islands. A fairly common red-brown alga 
with, brilliant orange tips. It occurs sparingly everywhere on 
the reef-flat; prefers the parts of the reef where the tide 
rushes out, not the fissures. 

26. Peyssqnellia rubra, J. Agh. 

Suvadiva Atoll, Maidive Islands. In fine mud at 45 fathoms. 

Geogr . Distr. Mediterranean, Atlantic, Indian Ocean, Pacific. 

27. OoRALLLNA sp. 

Minikoi, Laccadive Islands. Beneath the breakers beyond the 
edge of the reef. With Laurencia sp. 


EXPLANATION OF PLATE 13. 

Fig. 1. Balf&ia ceglaniaa, Harv. Nat. size. 

2. „ Small portion seen in surface view. X 178. 

3. „ „ Transverse section of tballus showing vertical arrange¬ 

ment of cells, with middle row of large rectangular 
cells and basal rhizoids. X 178. 

4. „ „ Single rhizoid. X 178. 

5. Liehmmmia Laocadimmm , n. sp. Nat. size. 

6. „ „ Transverse section of thallus, showing hairs, para- 

physes, and plurilocular sporangia. X 30. 

7. „ „ Hair, showing swollen basal cells. X 178. 

8. „ „ Plurilocular sporangium. X 472. 

9. Ectocarpus spoiigioms , Dickie. Nat. size. 

10. „ „ Vegetative filament, showing spare branching and 

curled ends to branches. X 83. 

11. „ „ Curled end of branch. X 178, 

12 „ „ Plurilocular sporangium, drawn from typo in Herb. 

Mus. Brit. (Mauritius, like). X 472. 

13. „ „ Plurilocular sporangium, drawn from Laccadive 

Islands material, showing collar round pedicel 
cell. X 472. 
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Descriptions of New Chinese Plants, chiefly by Stephen Teoyte 
Dunn, B.A., F.L.S., with an Introductory Note by Chaeles 
Heney Weight, A.L.S. (Contributed by permission of 
the Director of the Boyal Botanic Gardens, Kew.) 

[Bead 18th June, 1903.] 

A laeg-e collection of plants made by Dr. A. Henry in Yunnan, 
and presented by him to Kew in 1900, was (together with 
Chinese plants from other sources) in process of determination 
by Mr. S. T. Dunn, F.L.S., when he was appointed Superintendent 
of the Botanic and Afforestation Department, Hongkong. The 
following paper contains Mr. Dunn’s descriptions of the species 
in these collections which he regarded as new; but as some of 
them were originally drawn up with a view to publication else¬ 
where, they have been amended so far as was necessary to make 
them conform to one plan. It had been intended that Mr. W. 
Sotting Hemsley, F.B.S., should write an introduction to this 
paper, hut the pressure of other work has prevented this intention 
being realized. 

Some of the species call for special mention. Of Magnolia 
Sentryh Dunn, only a single tree was seen, and that in such bad 
condition as to suggest the idea that it was a sole survivor. 
JBombaa ? tenelrosum , Dunn, was also only met with as a solitary 
tree, bnt Dr. Henry was able, by sending back collectors at 
various seasons, to obtain specimens of both flowers and fruit. 
Its white petals are 4| in. long by nearly 1 in. broad, and are 
densely pubescent on the back. 

A fourth species is added to JEuchresta , Benn. Of those 
previously known, one extends from Khasia, Java, and the 
Philippines to Formosa and the Luchu Archipelago, while the 
others are confined to Japan and China respectively. 

Two new species of Gryptotceniopsis are here described, bring¬ 
ing the number now known up to nine. This genus (originally 
proposed by Franebet as a subgenus of Carum ) is one of the few 
Hmbelliferse in which the secondary branching of the inflorescence 
is cymose instead of umbellate. A similar structure occurs in 
Pternopetalmn , Franeh., which differs in having the fruit much 
laterally compressed and winged. 

In the Journal of the Linnean Society, Botany, xxiii. (1886-88) 
pp. 449-458, thirty-five species of Senecio are recorded from 
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China; since then 88 new species have been described from that 
region, chiefly by Franchet, while the present collections add 
11 more and bring the total number known from China up to 
129. In the 4 Flora of British India ’ 63 species are enumerated, 
of which 43 occur in the northern part of that area, 3 extending 
into China, and 2 into the higher regions of Tibet. This genus 
is remarkable for the diversity in habit of the various species. 
S. Drya$ has about twelve long-petiolate radical leaves, in shape 
and texture much resembling those of the common ivy; the long 
scape bears a solitary capitulum. S.Jihrillosum, Bunn, also has 
most of the leaves radical, but the scape bears many capitula in 
a raceme. In S. dididymantha , Bunn, and S* Soi, Dunn, the 
numerous capitula are arranged in much-branched panicles, and 
the latter species is a climber. S. glumaceus , Dunn, has 
1-flowered capitula. 

Ninety-two species of Saussurea occur in China and 39 in 
British India, of which 9 extend into the higher regions of Tibet, 
where 3 endemic species exist, as well as 3 common to other 
regions. 

Bhabdotha?nnopsis , Hemsl., is a new genus of Cyrtandraceae, 
resembling somewhat the New Zealand Bhabdothamnus Solan dri, 
A. Omni., in habit. It is allied to JBcea and Streptocarpus , from 
both of which it differs in being a small, erect shrub with solitary 
flowers in the axils of the leaves. 

Two new species of JEschyncinthus are here described by 
Mr. Hemsley, one of which adds a second species to the section 
Miorotrichium , characterized by the short solitary hair at each 
end of the seed.— C. H. “Weight. 

Magnolia Henryi, Dunn ; M. pterocarpm, Bo cob., habitu similis, 
fructu longe divergent. 

Arbor 20-25-pedalis, praster pilos paucos ad presses infra folia 
j uni ora omnino glabra, ramulis luteis. Folia coriacea, siceitato 
fortiter utrinque reticulata, obovato-oblanga, 8-26 poll, longa, 
acuminata, ad basin acutam angusta, nervis primariis 20-40, 
subter prominentibus. Florum aiabastra ovoidea, spatha glabra 
voluta; pedunculi 4-5 poll, longi, arcuati. Sepala 3 , coriacea, 
oblonga, 2-2 J poll, longa. Betala 5, alba, sepalis similia. Ova - 
riorum spica stamina excedens. Fructus maturus cylindricus, 
4-5 poll, longus, 1-11 poll. diam. Garpella ovoidea, rugosa, 
breviter rostrata. 
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Yunnan : at 4000 ft. in the forest near Szemao, A. Henry , 
12782,12782 A. 

Dr. Henry tells me that he saw only one tree on the edge of a 
ravine in the forest 8 miles south of Szemao, and that this was 
in a wretched condition, only producing one or two flowers at a 
time, so that three visits had to be made to collect enough 
material. 

Alphonsea mollis, Bunn', ab A. lutea , Hook. f. & Thoms, 
ovariis paucis, et specie indumenti differt. 

Arbor 20-pedalis. Hamuli dense tomentosi. Folia subsessilia, 
ovato-oblonga, obtuse acuminata, basi rotundata, 3-5 poll.longa, 
supra sine costis glabra, ibi et subter mollissime tomentosa (sicei- 
tate fulva). Flores in nodis oppositifoliis solitarii vel bini; 
pedicelli 6-9 lin. longi, tomentosi, bracteolati. Sejpala parva, 
triangularia. Fetala exteriora apice recurva, extus tomentosa, 
intus glabrescentia, luteo-albida, interiora similia paulo breviora. 
Ovaria 3, tomentosa, stylo depress©. Fructus ignotus. 

Yunnan : at 4000 ft. in the Yulo forests south of Szemao, 
A. Henry , 12923. 

Cyclea polypetala, Dunn; petalis ab omnibus Cycleis aliis 
distitiguenda. 

Fruiex alte scandens, caulibus sulcatis, hirsutis, tarde glabres- 
centibus, fuscis, palleseentibus. Folia subcoriacea, supra glabra, 
subter molliter hirsuta, venis prominentibus, cordata, vel ssepius 
subpeltata, breviter vel longe acuminata, 3^-7i poll, longa. 
Fanieulce solum in planta infima juxta liumum enatse (A. Henry). 
Flores maseuli (feminei ignoti) virides (A. Henry), laxe pani- 
culati, 1 lin. longi. Fetala cylindrica, libera. JDrupce albidse 
( A . Henry), globosse, 2 lin. diam., in paniculis pyramidalibus 
densis, 2^-3-J- poll, longis dispositse. 

Yunnan : at 4000-5000 ft. in the Szemao forests, A. Henry, 
12072,12072 A, 12072 B, 12072 C. 

Polygala fioribunda, Dunn ; a F. arillata. Ham., sepalis brevi- 
oribus, cristeeque exsertione distincta. 

Frutex 2-4-pedalis, glaber. Folia breviter petiolata, tenuia, 
lanceolata vel lanceolato-linearia, 5-8 poll, longa, acuminata, 
basi cuneata. Flores racemosi, 8-9 lin. longi, rosei vel pur- 
purascentes, racemis densis terminalibus solitariis vel ssepius 
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paniculas formantibus. Sep ala valde insequalia, alis et carina 
5-6-plo superata. Carinas crista laciniata, laciniis acutis. Capsula 
alata, orbicularis, retusa, 4 lin. longa. Semina nigra, pilis albis 
tecta, exalbuminosa. 

Yunkak : in grassy parts of the mountains on the edges of 
the forest at 6000-7000 ft. near Mengtze, A. Henry , 10511 A, 
1051L B, 10511 C, 11079; Hancock, 79. 

Polygala globulifera, Bunn ; P. arillatas, Ham., accedens, sed 
foliis, cristis seminibusque diversa. 

JTruteat 6-8-pedalis, ramulis glabris vel pubescentibus. Folia 
mem bran acea, pilis minimis raris tecta, obovata, breviter acumi¬ 
nata, basi rotundata vel acuta, 4-9 poll, longa, petiolis brevibus. 
Bacemi terminales vel foliis oppositi et eis multo breviores. 
Flores flavi, 8-9 lin. longi; pedicellis 4-6 lin. longis. Sepalmi 
posterius 4 lin. longum, saccatum, ceteris 2 lin. longis, ovatis. 
Alee 6-7 lin. longse. Crista baud laciniata, plicata et convoluta, 
globulum formans. Capsula rubra, 6 lin. diam., late alata, 
periearpio membranaceo, reticulato. Semina 3 lin. diam., omnino 
glabra, arillo ad dimidium obtecta. 

Yukkak : at 4000-6000 ft. in the forests south and south-east 
of Szemao, A. Henry, 12805, 12805 A. 

Polygala saxicola, Bunn ; in § Chamcebuxo habitu casspito 
racemisque pedunculatis distincta. 

Herla vel suffrutex humilis, multicaulis, 2-4 poll. alta. Folia 
breviter petiolata, conferta, tenuia, supra inter nervos sparse 
lanata, subter puberula, obovata vel oblonga, 1-2 poll, louga, 
brevissime acuminata vel apieulata, basi cuneata vel rotundata. 
Flores racemosi, 4 lin. longi, rosei vel albi; racemi densi, solitarii 
vel 2-3-aggregati, foliis breviores. Sepala inoequalia, cum petalis 
decidua; alas quam cetera 3-plo longiores. Fetala sequalia. 
Garince crista obtuse laciniata. Capsula alata, rotundata, retusa, 

lin. longa. Semina arillata, nigra, pilis minutis albis tecta; 
albumen tenue. 

Yttknak : on damp shady rocks in woods near the Eed Eiver, 
Hancock , 469. On exposed dry rocks on the mountain-ridges at 
6000-8000 ft. near Mengtze, A. Henry , 9169. 

Bombax tenebrosum, Bunn ; B. insigni, Wall., floribus accedit, 
recedit foliis opacis pubescentibus, nervisque primariis approxi- 
matis. 
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Arbor 20-pedalis. Foliorum petioli pubescentes, 5-8 poll, 
longi, foliola saepius excedentes ; foliola 7-9, ovato-laneeolata, 
5-7 poll, longa, acuminata, basi angustata; petioluli | poll, 
longi 5 nervi primarii approximate regulares. Mores 5-5i poll, 
longi. Galyx 1 | poll, longus, lignosus, exterius pubeseens, 
breviter et irregulariter lobatus. Fetala fusco-rubra, lineari- 
oblonga, erecta; staminibns albis, sesqui-longiora. Ovarium 
coni cum, pubeseens, stylo rubro. Fructus immaturus 5-angu- 
latus, glabrescens. 

Yunnan : in a very dry part of the forest west of Szemao, at 
5000 ft:., A. Henry , 12666. 

Only one tree of this species was seen by Dr. Henry himself, 
and that only in bud, but its remarkable appearance induced him 
to send back collectors later in the season to secure flowers 
and fruit. 

Hiptage minor, Bunn ; H. arborese, Kurz , affinis, habitu longe 
distincta. 

Frutex ereetus, 2-3-pedalis vel rarius subscandens, glaber 
prseter caules novissimos et inflorescentiam, cortice rimosa. 
Folia breviter petiolata, coriacea, glabra, ovato-lanceolata, 1-1-3 
poll, longa, acuminata, basi cuneata, venis utrinque pro min en- 
tibus. Bacemi axillares et terminates, foliis multo longiores. 
Flores fragrantes, pedicello 1-2-plo longiores, 5 lin. diam., 
pedicellis circiter medio articulatis, bibracteolatis, bracteolis 
deciduis. Sepala cum pedicello pedunculoque adpressa, tenuiter 
sericea, petalis 5-plo breviora, orbiculata. Fetala alba, laminis 
rotundatis, timbriatis. Stamina majora petalis paullo breviora. 
Ovarium pubeseens. Fructus ex 1-3 carpellis trialatis factus, 
alis i-X poll, longis tenuibus. 

Yunnan : covering rocks at 4500-4600 ft. at the base of the 
Mengtze mountains, Hancock , 421; A. Henry , 10792, 10792 A, 
10792 B. 

Indigofera scabrida, Bunn ; a speeiebus proximis indumento 
glanduloso distincta. 

Frutex sesquipedalis, fere ubique glandulis rubris stipitatis 
nonnunquam densissime tecta. Folia pinnata, 2-4 poll, longa, 
stipulis linearibus, 2-3 lin. longis; foliola 7-9, subcoriacea, 
utrinque pilis brevibus appressis pubescentia, in margine sub- 
tusque in venis glandulosa, elliptica, \~1 poll, longa, apiculata. 
Bacemi folia tandem longe excedentes, laxiflori: bractese lineares, 
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2 lin. longae. Flores 4 lin. longi. Calycis dentes tubum ex- 
cedentes. Corolla rubra, calycem ter longior, vexillo pubescent©. 
Ovarium pubescens. Legumen glabrescens, ascendens, lineare, 
rectum, |-1| poll, longum, acuminatum. Semina 6-8. 

Yunnan: in exposed grassy parts of the Mengtze mountains, 
at 4600-6000 ft., A. Henry, 9686, 9686 A, 9686 B ; Ducloux, 583 . 

Lespedeza lanceolata, Bunn ; L. cystisoides, JBenth ., habitu 
huic proximat sed indorescentia racemosa recedit. 

Frutex , ramulis junioribus sparse appresse pilosis. Folia 
trifoliolata; petiol isubalati, 3-6 lin. longi; stipulae lanceolate, 
membranacese, striatse, persistentes, superiores longe acuminatae, 
internodiis longiores; foliola chartacea, supra glabra, subter 
sparse serieea, lanceolata, 1-1J poll, longa, apiee basique acuta, 
stipellata, nervis lateralibus simplicibus, subter prominentibus, 
supra impressis. Flores albi, subumbellati, 3 lin. longi .; pedun- 
culi axillares, petiolis breviores; pedicelli calyce breviores; 
bractese parvse, persistentes. Calyx sericeus, corollas dimidium 
vix accedens, lobis 4, anguste triangularibus, tubum paulo 
longioribus. Carina obtusa, vix curyata, vexillum sequans, alia 
longior. Stamen vexillare liberum. Legumen reticulatum, gla- 
brum, obovatum, apice rotundatum, basi cuneatum, 3-4 lin. 
longum. 

Hainan: Nam-Bom-See, Ford, 372. 

Lespedeza latifolia, Bunn ; a L. velutina , Bunn, foliis lati- 
oribus, calycis dentibus brevibus carinisque acutis divert. 

Frutex 10-pedalis, caulibus petiolisque velutino-pubescentibus. 
Folia trifoliolata; petioli 1-2 poll, longi, internodiis longiores ; 
stipulse parvae, triangulares, pubescentes; foliola coriacea, supra 
velutino-viridia, subter molliter cinerascentia, elliptica, l|-4 poll, 
longa, |-2-t poll, lata, apice rotundata vel retusa, mucronulata, 
basi rotundata vel obscure cordata. Flores purpurei, racemosi, 
breviter pedicellati, 5 lin. longi; racemi pauci in paniculam 
terminalem conferti; bracteae lineares, sericeac, caducae, Calyx 
sericeus, corolla 3-plo brevior, lobis triangularibus, tubum aequan- 
tibus. Carina acuta, abrupte incurvata, vexillum alasque sequans. 
Stamen vexillare, liberum. Ovarium sericeum, 

Yunnan: Mile district, A . Henry , 9899. 

Apios gracillima, Bunn ; in genere infiorescentia distincta. 

Herha yolubilis, gracillima; caulis prater pilos in nodis paucos 
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glaber. Folia pinnata, 5-7-foliolata, glabra vel in pulvinis pubes¬ 
cent i a ; foliola membranacea, utrinque obsolete reticulata, ob- 
longo-linearia, |-1| poll, longa, apice obtusa, mncronulata, basi 
rotundata. Mores in apicibus pedunculorum axillarium, foliis 
raulto breviorum, biiii, 6-7 lin. longi; bracteolse minutse. Calycis 
dentes laterales acurnioati, deflexi, apicem lobi posterioris tri¬ 
angularis fere accidentes. Corolla purpurea; vexillum orbieulare, 
striatum, brevissime unguiculatum; carinse apex abrupte in- 
curvatus. Ovarium pubescens., 

Yunnan : Mengtze, at 6000 ft., A, Henry , 9828. 

Spatholobus pulcher, JDunn ; a S. ferrugineo , Bentb., indu- 
dumento, floribusque majoribus recedit. 

Frutex alte scahdens (.A . Henry), Caules tomento tenui rubro 
tecti, teretes, robusti, lenticellos paucos inconspicuos ferentes. 
Folia trifoliolata, petiolos bis superantia; foliola coriacea, supra 
glabra, subter prsecipue in nerviis hirsuta, oyata, apice ssepissime 
rotundata rare retusa vel breviter et obtuse acuminata, basi 
angustata, 3^-6 poll, longa, stipellis subulatis, persistentibus, 
3 lin. longis. Mores in paniculis magnis terminalibus axillari- 
b usque congesti, 4-5 lin. longi. Calyx pedieellum bis superans 
et cum illo oliYaceo-velutinus, dentibus lanceolatis acutis tubum 
sequantibus. Corolla alba (A. Henry), calycem bis excedens. 
Legumen 2|-3^ poll, longum, reticulatum, molie prsecipue ad 
margines. 

Yunnan : Szemao forests, 5000 ft., A . Henry , 12780. 

Spatholobus suberectus, Dunn; species S. Roxlwrghii, Bentb., 
affinis, dentibus calycinis floccisque sub foliolis distincta. 

Frutex nunc erectus sexpedalis late extensus nunc alte scan- 
dens (A . Henry), Gaulis tenuiter pubescens, lenticellis sparsis. 
Folia trifoliolata, petiolis sublongiora; foliola subcoriacea, pilos 
paucos breves et floccos in nerviormn axillis majoribus ferentes, 
ovata, acuminata, basi ssepe angustata, 4-8 poll, longa; stipellse 
persistentes subulate, 2 lin. longse. Flores nodosi, in paniculis 
magnis aphyllis terminalibus et axillaribus dispositi, 3-4 lin. 
longi. Calyx pedicello sequalis vel major, cum eo et pedunculo 
tenuiter griseo-pubeseens; dentes tubo breviores, tribus inferi- 
oribus triangularibus obtusi, superiore latio truncato. Corolla 
alba ( A . Henry), calyce bis longior. Legumen ignotmn. 

Yunnan : Szemao, 4500-5000 ft., A, Henry , 11977, 11977 A, 
11977 B, 13698. 
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In its occasional independence of support, when it forms a 
large bush, it differs from all previously known Spatholobi . In 
other respects it resembles $. Hoxbwrghii , Benth., from which it 
can be distinguished by its different calyx-teeth and by the tufts 
in the vein-axils of its leaves. 

Spatholobus varians, Dunn; species S. purpurea , Benth., 
affinis, nervis ascendentibus, stipellisque niagnis divergens. 

Frutex alte scandens (A. Henry), caulibus foliisque pilis 
adpressis sericeis deciduis, et pubescentia obscura adpressa per¬ 
sistent© tectis. Folia trifoliolata, petiolis fere bis longiora ; foliola 
subcoriacea, reticulata, nitentia, ovata vel obovata, basi ssepius 
cuneata, apice obtusa, apiculata vel breviter acuminata, 9 
poll, longa; nervi ascendentes intraque marginem procurrentes ; 
stipellse persistentes, 3-6 lin. longse. Faniculce axillares et 
terminates, laxse, Flores 4-5 lin. longi. Calyx pedicello vix 
longior et cum eo pubescens ; dentes tubo breviores, acuti vel 
obtusi. Corolla purpurea (A. Henry), calyee 3-plo longior. 
Legunien sericeum, 2^-3-| lin. Ion gum. 

Yeotan : Szemao, mountain-forests, 5000 ft., A . Henry , 
11771,11771 A, 11771 C, 11771D ; Yulo Mountains, A. Henry , 
11771B. 

Similar to S. acuminatus , Benth., which differs chiefly in its 
smaller stipels and its leaf-venation. The abundant material 
sent borne by the collector under the above numbers was found 
to vary so much in the shape and size of its leaves and in the 
character of the calyx, that it seemed at first as if several species 
were present. A further examination, however, showed that 
the variations sometimes occurred on one and the same specimen. 

Dolichos Lagopus, Dunn ; inter species asiaticas leguminihus 
hispidis distin guitar. 

Caules super frutices scandens (A. Henry), petiolique pilis 
brevibus luteis dense tecti. Folia trifoliolata, petiolis l-J-4-plo 
longiora; foliola subcoriacea, utrinque molliter hirsnta, ovata 
vel rhomboidea, acuminata, 2|-4^ poll, longa. j Eacemi axillares, 
petiolis breviores, vel extra-axillares sessiles. Flores conferti, 
6-8 lin. longi. Calyx pedicello multo brevior, et cum eo pedun- 
culoque griseo- vel luteo-hirsutus, dentibus tubus longioribns, 
lineari-lanceolatis superiore breviter bifido. Corolla purpurea 
(A. Henry), calyce vix longior. Stamen vexillare, basi appen- 
diculatum. Stylus filiformis ; stigma terminale, annnlo pilorum 
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brevium cinctum. Legumen lineare, hispidum, fulvum, apice 
griseo. 

Yunnan : Manpan, Bed Biver, A . Henry, 11220; Szemao 
woods, 4500 ft., A. Henry, 12378. 

Atylosia tricbodon, Dunn ; species A. rostrated; Baker, carina 
rostrata floribusque striatis appropinquat, aliter longe distans. 

Caulis scan dens (A . Henry), petioli et folia puberuli. Folia 
trifoliolata, petiolos nnifarie hirsutos circiter duplo excedentia ; 
stipula lanceolatse, 4-5 lin. longse; foliola papyracea, ovata, 
longe acuminata, 1^-3 poll, longa. Hacemi axillares folia 
multoties excedentes, folia pauca parva et nonnunquam ramulum 
in parte inferiore ferentes. Flores per paria laxe dispositi, 5-7 
lin. longi. Qalyee pedicello subsequalis, et cum eo et pedunculis 
pilos fulvos longiores in pube exhibens ; dentes tubo longiores ; 
superior lauceolatus breviter bifidus, ceteri in acumina longa 
subiter angustati. Corolla calyce vix longior, vexillo luteo 
striato rubro (A. Henry), Legumen lineare, acuminatum, 
molliter pubescens. 

Ytjnnan : Szemao mountains, 5000 ft., A. Henry , 12474. 

Byncbosia lutea, Dunn; B. sericeam, Sjpreng., simulans, fioribus 
magnis flavis differt. 

Herb a volubilis, caule striato puberulo. Folia trifoliolata, 
petiolis inclusis 4-8 poll, longa; foliola membranacea, prater 
nervis pubescentibus glabra, oblata, obtuse acuminata, 2-4 poll, 
longa ; nervi utrinque prominentes; stipules parvse, caducissimae. 
Flores fiavi (A, Henry), racemosi, 8-9 lin. longi; racemi laxi, 
foliis anthesi prima nunc sesquilongiores nunc breviores ; bractese 
caducse. Calycis sparse hirsuti dentes laterales tubo aequantes, 
superioribus paulo breviores, infimus tubo duplo superans. 
Veaillum orbiculatum, breviter appendiculatum. Carina in- 
curvata, vexillo paullo brevior, alis longior. Stamen vexillare 
liberum. Ovarium 2-ovulatum. Legumen velutinum, virescens, 
1 -lj poll. Ion gum, inter semina contractum. Semina stropbioli 
veri egentia, csernlescentia, nitida, 8 lin. diam. 

Yttnnan : Mengtze, in woods and on rocky mountains, 4600 - 
5700 ft., A. Henry , 9994, 9105 A. 

Like several other species of tbis genus it has spherical seeds 
of a fine deep blue colour. 

LINN. JOIJEN.—BOTANY, VOL. XXYV. 2 P 



.NO*. S. TKOYTE HUNK ok 


■102 

Euchresta tubulosa, Dunn; calyce cylindrico elongate inter 
species ceteras nota. 

Buffirutex pedalis, ubique prseter foliorum paginal superiores 
iloresque puberula. Folia imparipinnata, bijuga, 3-4 poll, longa, 
petiolo bipollicari; foliola subtus pallida, papyracca, ovato- 
lanceolata, 2-3 poll, longa, utrinque acuta, omnia sessilia. 
Racemi 1-2, terminates, densiflori, prima antbesi 1|~2 poll, 
longi, pedunculis bipollicaribus. Flores 10 lin. longi, albi, 
prseter calyces glabri. Calyx tubuiosus ; tubus infra petalorum 
staminumque insertionem 5 lin. longus, supra 2-3 lin. longus, 
sinuato-dentatus. Yexillum oblongum, retusum. Ovarium 
biovulatum, stipite 6 lin. Ion go. Deyumen ignotum. 

Hupeh : Haute, E. IL Wilson, 1175. 

Ormosia striata, Dunn ; species 0. gracili , Brain, rnagis 
aceedens ; inflorescentia simpliciter racemosa divergens. 

Arbor 20-30-pedalis (A. Henry), prseter alabastra calycumque 
paginas interims omnino glaber; ramulis pallidis; alabastris 
aurantiaco-tomentosis. Folia pinnata, 3-4-juga; foliola char- 
tacea, ovato-laneeolata vel oblonga, 2-6 poll, longa, acuminata, 
ultimo obtusa, obscure reticulata. Racemi approximate in 
foliorum superiorum axillis, foliis breviores. Flores 5-6 lin. 
longi, racemorum in partibus superioribus bini collect! Calyx 
ampins interne pubescens, dentibus ovatis obtusis, tubum 
sequantibus. Corolla lutescens (A. Henry), calyce 3-plo longior, 
vexillo striato. Ovarium stipitatum, 2-4-ovulatum, Legumen 
ovoideum, rostro obliquo, basi vel apice attenuatum secundum 
positionem ovulorum sterilium, 1-1;| poll. Ion gum; valvse 
lignosse. Bernina 1-2, rubra, ovata, 6 lin. longa. 

Yxjkkak: Szemao forests, 4000-5000 ft., A. Henry, 11886, 
12843, 12979, 12979 A, 12979 B. 

Csesalpinia Morsei, Dunn ; C. Bonducellse, H, affinis, sed 
floribus multo majoribus distinguenda. 

Frutex sub scan dens. Rami 20-35-pedales, cum foliorum 
raebidibus, pedunculisque aeuleis parvis ssepe uncatis armati, 
brunneo-pubeseentes. Folia bipinnata, ambitu ovata, 1-2-pe- 
dalia, alterna; pinnse circiter 16, aeuleis parvis fortiter uncatis 
prsecipue inter foliola provisse; foliola elliptica, 1-1| poll longa, 
utrinque rotundata, apice apiculata, supra subglabra, subter 
puberula, in paribus 6-12 disposita. Flores ssepius racemosi, 
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racemis tenninalibus, multifloribus, circiter 1 poll, longi ; 
braetese magnse, ovatre, deciduae ; pedicelli do rib us sequales. 
Calyx mollis, tubo brevi, lobis oblongis rotundatis. Corolla 
pubescens, calyce sesquilongior, albida praeter carinam rubro 
notatum. Staminum filamenta lanuginosa. Legumen immaturum 
oblongum, 3-4 poll. Ion gum, aculeis recti s ad h poll, longis 
dense armatum. 

Yunnan : Szemao, North-west mountains, at 5000 ft., Henry, 
10739; Kwang-si : Lungebow in hedges, Morse, 303; Tonkin, 
in woods, Dalansa , 2145. 

Albizzia bracteata, Dunn ; A. glomeriftorae, Harz, affitiis 
foliis distinct a. 

Arbor 12-20-pedal is (A. Henry), ramulis foliisque puberulis, 
inflorescentia pubescente. Folia bipinnata, 8-15 poll, longa, 
glandulis magnis juxta petiolorum bases pro visa; pinnae 2-6, 
3 -6-jugse ; folia subsessilia, papyracea, ovato-rhomboidea, 1-3 
poll, longa, apiculata, venis utrinque prominulis. Flores in 
racemis condensatis longe pedunculatis solitariis faseiculatisve 
dispositi; glomerulge corvmbas terminales axillaresque formantes; 
bracteae coclileariformes, post anthesin deciduse. Calyx pubescens. 
Corolla alba (A. Henry), calyce bis longior, staminibus 4-plo 
superata, extus pubescens. Legumen liueare, 4-13 poll, longum, 
planum, prsecipue super semina reticulatum, fortiter marginata, 
basi cuneata, apice rotundata. Semina 4-9, brunnea, diseoidea, 
4 lin. diam. 

Yunnan : by streams in the Mengtze plain, W. Hancock , 
304; Mengtze, Szemao, A. Henry , 9997, 9997 D, 9997 E. 

Pygenm Henryi, Dunn ; inter species alias P. stipulaceo, 
King, affinis, sed stipulis obscuris et calyce intus glabro differt. 

Arbor 15-30-pedalis (A. Henry), ramulis ferrugineo-pubes- 
centibus, tarde glabris, lenticellatis. Folia alterna, breviter 
petiolata, stipulis obscuris, coriacea, infra et in venis supra 
ferrugineo-pubescentia, tarde subglabra, oblongo-lanceolata, 5-9 
poll, longa, lent© acuminata vel acuta, basi rotundata, auriculas 
duas parvas infra cavas ferentia vel breviter cuneata, margine 
integro, iuvoluto, venis snbter prominentibus. Flores albi 
(A. Henry), brevipedunculati (rarius sessiles) in racemis (rarins 
spicis) in axillis foliorum veteriorum ssepe jam dejectorum, 3-4 
lin. diam. Calyx 10-dentatus, dentibus parvis acutis, extus cum 

2 p 2 
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pedunculis fitlvo-pubeseens, intus glaber. Petal a obsoleta. 
Stamina 10, alterna basi bulbosa. Ovarium pubescens, cum 
stylo 2 lin. longum. Drupa Crustacea, ovoidea, 4 liu. longa. 
Semen 1, cotyledones semi-globosi. 

Yunnan: Szemao, forests, 4500-5000 ft., A. Henry, 12313, 
12813 A, B, 12708. 

Crataegus Eenryi, Dunn; C. pinnatifidse, Punye, affinis, folds 
indivisis differt. 

Arbor 10-20-pedalis (A. Henry), fere undique glabra, ramuiis 
pallidis vel rubris, inermibus. Folia graciliter petiolata, coriacea, 
subter secus rliacbin sparse pilosa, cetera glabra, lanceolata vel 
ovata, 11-8 poll, longa, apice basique subacuta, crenato-serrulata, 
parte inferior© ssepe integra ; petioli 3-8 lin. longi. Flores albi 
(A. Henry), glabri, vel circa stylos pubescentes, 7-8 lin. cliam., 
corymbis sessiiibus subumbellatis circiter 15-floris dispositi; 
pedicelli floribus vix longiores • bracteao lineares, denticulate, 
caducte. Cal yds lobi ovati, acuininati, tubo et petalis dimidio 
breviores, persistentes. Petala orbicularia, 2-4 lin. lata, stain- 
inibus paullo longiora. Ovarium ornnino inferum, apice non- 
nunquam pubescens; styli 3, liberi. Drupa rubra, globosa, 
7 lin. diam., 5-lobata; pyrense 5, vix separabiles, dorso teretes. 

Yunnan : Mengtze, 5000 ft., A . Henry, 9426. 

This fine Hawthorn is remarkable for its large red fruit and 
toothed, not lobed, leaves. 

CryptotxENi opsis, Dunn, in Hook . Ic. PI. t. 2787. 

1. C. vulgaris, Dunn, in Hook. Ic . PL L 2737.—Ind. or.; China. 

[Boissieu (Bull. Herb. Boiss. 2 mc ser. ii. (1902) p. 806) has 
erroneously referred this species to Pternopetahm Davidi, 
Branch. (Houv. Arch. Mas Par. 2 mo ser. via. (1885) p. 246, t. 8. 
fig, B). In the former the ovaries are nearly twice as long as 
broad, and the mericarps subterete with obscure ridges; in the 
latter, on the other hand, the ovary is shorter than broad, and 
the mericarps much laterally compressed with 5 conspicuous 
denticulate ridges or wings; the leaflets, also, are of different 
shapes.— C. H W.] 


2. C. botrychioides, Dunn ; C. vulgari, Dunn , foliorum 
segmentis latis affinis, segmentorum numero incisioneque 
distincta. 
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Herb a perennis, glabra, 6-18 poll, alta; rbizoma obliqunm, 
1-2-caule, radicibus fusiformibus. Caules simpliees. Folia 
radicalia minora simpliciter ternata foliolis ovatis, majora et 
floralia in tres partes infra piimatas apiee caudatas pinnatifidas 
divisa; foliola membranacea, i~2i poll, longa, crenato-serrata, 
serraturis apiculatis; folia floralia sessilia, ceterorum petioli 

1- 3 poll, longi, breviter sed late vaginantes. Umbellm 1-2, 
terminales, 6-30-radiatse; radii sub antbesi 1-4 lin. longi, 
fructiferi pollicares ; bractese involucrales 1 vel 0. Flores 2 lin. 
diam. Calycis dentes ovario paullo breviores, lineares. Petala 
late obovata, biloba, acmnine inflexo. Fructus 1 lin. longus ; 
stvlopodium fructn 4-5-plo brevius ; valleeulse 3-vittatse. 

Szechuen : Mt. Omei at 8000 ft., Faber , 629; West 
Szeebuen at 9000-13,500 ft., Pratt, 839. 

3. Cryptotaeniopsis leptopbylla, Bunn ; C. dlicinse, Poissieu, 
affinis, foliis inter se consimilibus distincta. 

Herba perennis 7-10 poll. alta. Rkizoma borizontales. Caulis 
uniea simplex. Folia radicalia tripinnatifida, ambitu lanceolata, 
breviter lateqne vaginata, petiolis 3-5 poll, longis ; lobi lineares 
acuti, margine involuto setuloso, aliter glabri. Umbella 
terminalis, 12-18-radiata ; radii fructiferi 8-9 lin. longi, 
exinvolucrati. TJmbellulce irregulares, triflorae; involucella 

2- 3-bracteata. Flores ignoti. Mericarpia teretia, 1 lin, longa ; 
stylo podia brevia; valleculae l-vittatse. 

Szechuen: ravine on Mt. Omei, 4000 ft., Faber, 628. 

4. C. filicina, Poissieu, in Bull, Herb . Poiss, ser. II. ii. p. 806. 
Carum fHicinum, Franck . in Pull . Soc. Philom. Paris, ser. VIII. 
vi. (1894) p. 127. Pimpinella filicina, Diels, in Engl* Jakrb, 
xxix. (1900) p. 494.— Hupeh, A. Henry , 6600! 

5. C. cardiocarpa, Bunn . Carum cardiocarpum, Franck * in 
Pull . Soc. Philom . Paris , ser. VIII. vi. (1894) p. 120 .—Yunnant 
Belavay, 3907 ! 

6. C. Delavayi, Bunn . Carum JDelavayi, Franck . in Bull . Soc. 
Philom , Paris , ser. VIII. vi. (1894) p. 120 .—Yunnan, Belavay, 97! 

7. C. Tanakse, Poissieu, in Bull. Herb . Poiss. ser. II. ii. (1902) 
p. 806. Chamseie Tanakse, Franck . Sf Savat. Fnum. PL Jap . i, 
p. 185. Pimpinella Tanakse, Diels, in Engl. Jakrb . xxix. (1900) 

, p. 494. Carnnx Tanakse, Franck . <$• Savat. 1 . c. ii. p. 571.—-Tibet; 
China; Japan. 
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8. Cryptotseniopsis mollis, Bunn. Carum molle, Branch, in 
Bull. Soc» Philom. Paris , ser. YIII. vi. (1894) p. 120 .—Yunnan, 
Belavay, 4095! 

9. C. asplenioi&es, Boissieu , in Bull. Herb. Boiss . ser. II. ii. 
(1902) p. 807 .—Szechuen : Tchenkeoutin, Purges. 

(Enanthe rivularis, Bunn : a (E. lineari , W:all, foliis louge- 
petiolatis, brevi-vaginatis, tenuius dissectis difiert. 

Herba erecta, prater infloresceutiam scaberulam glabra, 
2-pedalis. BJiizoma repens, gracile, caulem radicesque fibrosas 
nodis emittens. Gaulis fistulosus, simplex vel panciramosus. 
Folia pinnata, rarius bipinnata, ex vagina brevi petiolata, 
inferiorum segmentis ovatis acute inciso-aerratis, superionmi 
linearibus pancis. TTmbellce 6-7-radiatse, pollieares; braetese 0. 
Umbellulcc multiflora ; bracteolse mute, lineares, breves. Cah/cis 
dentes breves, lanceolate, deciduae. Petalcc alba, obovata, 
acumine inflexo. Fructus globosus, 1 liu, diam.; juga primaria 
dorsalia incrassata valleculas tegentia, lateralia multo majora. 

Yunnan: Mengtze, in moist places, often in small rills, 
A. Henry , 10822. 

(Enanthe sinensis, Bunn ; ab CP. rivulari, Dunn, fruetu 
facile distincta. 

Herba uliginosa, prater inflorescentiam minute scabridam, 
glabra, 1-3-pedalis, basi procumbens, radicans. Gaulis fistulosus 
simplex vel rarius pauciramosus. Folia caulium longiorum 
fertilium ex vagina brevi petiolata, pinnata, inferiorum pinnis 
pluribus lineari-ltmceolatis pinuatifidis, superiorum paucis 
linearibus. Umbellm 4-6-radiatse, 1-1^ poll. diam.; bruetea 0 
vel brevis vel rarius umbellam superans. TJmbellulm multiflora; 
bracteolse mute, lineares, fiores vix aequautes. Cah/cis dentes 
breves, lanceolate, persistenles. Petala alba, obovata, acumine 
inflexo. Fructus oblongus, cylindricus, 2i lin. longus; juga 
prim aria dorsalia incrassata, valleculis an gust is separata, lateralia 
majora. 

Htjpeh : Ichang, rice-fields, A. Henry , 1663, 4089; SzKqiiUEN : 
Min River, Faber , 874. 

Common in the Ichang prefecture and known locally as shui- 
chi in ts 6 ai, or Water-celery. 

Peucedamim medicum, Bunn ; a P. terebinthaceo, Fisch., 
frnctu majore, commissura plurivittata distincta. 
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Herba perennis, prgeter infiorescentiam glabra vel puberula, 
2-4-pedalls. PMzoma magnum, ramosum, vaginis petiolaribus 
vestitum. Qanlis ramosus. Folia inferiora biteraata, ex vagina 
brevi ovata, petiolata, 5-18 lin. longa, segmenfcis irregulariter 
incisis, lobis aeumiuatis, subter glaucis, poll, longis, superiora 
similia, minora autem minusque dissecta. Umbellce ramos 
terminantea, puberulse, 2-6 poll, diam., 8-30-radiatae, bractese 0. 
TJmbellulm multiflorse, braeteolas multse, lineares. Qalycis dentes 
parvi. Petala ovata, acnmine infiexo. Fructus glabri vel 
puberuli, 2|-3 lin. longi; mericarpia oblonga, dorso compressa, 
jugis dorsalibus filiformibus, lateralibus valliculas duplo super¬ 
antibus, crassiusculis ; vittse dorsales jugis latiores, commissurales 
4-10, regulares contigua. 

Hupeh ; Pang, A. Henry , 5S68 A, Icbang, A. Henry , 1546, 
2006, Nan to, A. Henry, 1906; Szechuen : South AVushan, 
A. Henry , 7473. Hort. Kew. eulta. 

Dr. Henry writes that this is common in the country near 
Ichang and in the mountains north and south of that place. 
The root is collected by the Chinese, and is apparently the drug 
of the Peu Ts’ao Herbal, known as Ctiien-lm . 

Peucedaniim praeruptorum, Dunn ; a P. terebinthaceo , Pisch., 
foliis sessilibus, commissura plurivittata difBerfc. 

Herba perennis, 1-3-pedalis. Radix magna fusiformis vel 
ramosa, fibris petiolaribus coronata, l-(2-) eaulis. Caulis 
ramosus, summus pubesceris aliter glaber vel puberula. Folia 
subglabra, inferiora in vaginis ovatis sessilia biternata, segmentis 
1-3 poll, longis,basi cuneatis,irregulariter incisis, lobis acuminatis, 
superiora similia, gradatim minora, minusque dissecta. Umbellce 
ram os termiuantes, 2-4 poll, diam., 6-16-racliatse, bractea linearis 
vel 0. Umbellulce bracteolse multse, ovatse, acuminatse, 

vel lineari-laneeolatse. Calycis dentes minimi. Petala ovata, 
acnmine infiexo. Fructus glaber vel puberulus, 1|-1| lin. 
longus; mericarpia orbicularia, dorso compressa, jugis dorsalibus 
filiformibus, lateralibus vallieulas eorurn sequantibus, erassiusculis, 
obtusis; vittse dorsales, jugis latiores, commissurales 6-10, 
irregulares, superficiales. 

ITupeh : Ichang, A . Henry , 2911, Chaugyang, A. Henry , 
7505 ; Szechuen : North Wushan, A. Henry , 7475. 

The root of this species is, Dr. Henry states, used in medicine 
and is the officinal drug known as Fang-feng. It is also,called 
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Ai-feng, a contracted form of Ai-fang-feng and meaning Cliff 
Fang-jlng, Minch suggested the trivial name yrmruptorum. 

Ar ali a Searelliana, Dunn; ah A. dasyphylla, Miq., floribus 
pedicellatis differt. 

Arbor 15-pedalis. Folia bipinnata, ad 8 ped. longa, in omnibus 
partibus fulvo-strigosa; petioli aeuleis paucis armati; foliola 
sessilia, praster ea juxta rachidis nodos brevipetiolata, ovata, 
acuminata, cordata, 7-8 poll, longa, serrata. Panicula coryxn- 
bosse, ad 6 ped, longse, uhique prater flores et antice bracteas, 
strigis aculeisque falvis vestitse, bracteis 4-15 3in. longis. Flores 
umbellati, bracteis ssepe superati 1-14 lin. longi, pedicellis 
8-4 lin. longis. Sepala 5, ovata, decidua. Petala 5, viridula, 
alabastro imbricata. Ovarium 4-5-loculare ; styli 4-5, liberi. 

Yunnan : between Puerh and Szemao and in forests south of 
Szemao, at 4000 ft., A. Henry , 13426. 

1 have the honour to commemorate in connection with this fine 
Aralia the name of Miss Searell, who devoted some time to the 
study of botany during the period of her missionary work in 
China, a work in which she nobly sacrificed her life during the 
recent Boxer risings. 

Pentapanax vertieillatum, Dunn ; a P. parasitico , Seem., 
foliis ternatis, floribusque verticillatis differt. 

Frutex tripedalis, cortice levi papyraceo. Folia glabra, trifolio- 
lata, petiolos duplo excedentia, exstipulata; foliola subcoriacea, 
ovata, 2-3 poll, longa, apice basique subito acuta, supra reticulata, 
subtus glauca, margine integro revoluto. Panicula rubro- 
pubescens, 2-3 poll, longa, ssepius in parte inferiore ramosa, basi 
rachidis et rarnorum bracteis magnis cymbiformibns memhranaceis 
induta ; umhellae in rachidi et ramis terminales et etiam laterales 
sessiles verticilla simulantes. Flores rubri, pedicellis articulati, 
hracteolati; pedicellis 3-6 lin. longis, bracteatis. Sep ala 5, parva, 
dentiforma. Petala 5, in alabastro leviter imbricata. Ovarium 
5-loeoIare; stylus in fructu juvenili simplex. Fructus maturus 
ignotus. 

Yunnan; Mengtze, south-west mountains at 7000 ft., 
A. Henry, 9284. 

Heptapleurum Hoi, Dunn ; H. racemoso, JBedd ., affinis, foliolis 
ohlongis, panicula majore floribusque minoribus distincta. 

Folia glabra, digitata, petiolos excedentia; foliola subcoriacea, 
oblonga, acuminata, basi rotundata vel acuta, 2-7 poll, longa. 
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subtus glauca, virescentia, petiolulo 3 - 10 -plo longiora, margin© 
integro revoluto. Panicula sesquipedalis, tomento laxo rabro 
vel in calycibus albo vestita. Flores racemosi, 1-li lin. longi. 
Sep all 5 , inconspicua. Petala 5 , in alabastro leviter imbricata. 
Ovarium 5-loculare 5 styli connati. 

Yunnan : south of .Red River from Manmei at 6000 ft., 
A. Henry, 9723. 

The trivial name commemorates the services of Dr. Henry’s 
most valued native collector Ho. 

Heptapleurum macrophyllum, Dunn ; in inflorescentia a 
H. hypoleuco , ELurz, diflert. 

Arbor 15-30-pedalis. Folia digitata, petiolis paullo exce- 
dentia; foliola 7, coriacea, ovato-oblonga, breviter acuminata, 
basi rotundata vel cordata, 7-19 poll, longa, supi'a glabra, subtus 
albo-tomentosa, petiolis 2-4-plo longiora, inargine revoltito, 
integro vel obscure serrato. Panicula magna, tomento rubro 
deeiduo vestito ; rami basi bracteis ovatis acuminatis 3-15 Irn. 
longis voluti; umbellfiB in racemos longos cylindricos dispositae; 
flores umbellati, 2-2^ lin. longi. Sepala 5, dentiformia. Petala 5. 
Ovarium 5 -loculare; styli connati, stigmatibus apice radiantibus. 

Yunnan : high forests near Szemao, A. Henry , 13409. 

Heptapleurum productum, Bunn; H. Wallichianum, G. B* 
Clarke, quoad inflorescentia propinquat, foliis longe recedit. 

Arbor 10 -pedalis. Folia glabra, digitata, petiolis subsequi- 
longa; foliola 11 , snbcoriacea, lanceolata, longe acuminata, basi 
acuta, 3-7 poll, longa, utrinque reticulata, petiolis 4-plo longiora; 
margine revoluto serrato, Panicula pedalis, tomento rubro 
deeiduo vestita. Flores umbellati, 3-4 lin. longi. Sepala 5, 
dentiformia. Petala 5, alba, in alabastro leviter imbricata. 
Ovarium 5-loculare ; styli sub anthesi in conum brevem 
cob ^rentes. 

Yunnan ; Mengtze mountains at 5000 ft., A. Henry , 9350. 

Brassaiopsis ciliata, Bunn; a B. miti , C. B. Clarke, folioruin 
lobis oblongis ciliatis distincta. 

Prates 4 -pedalis. Folia papyracea, supra et in venis infra 
sparse setosa, rotundato-cordata, palmatifida, 6-11 poll, longa, 
ciliato-serrata; lobi palmam bis excedentes, oblongi, acuminati, 
sinibns rotundatis divisi; petioli foliis subsequales, striati, setoso- 
aculeati; stipulas in vaginam membraiiaceam pollicarern eonnatse. 
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Umbellm in rhachidem 7 poll, longam racemose dispositse; rliacbis 
ramique aeiculis sparsis armati. Fructus ater, didymus, stylura 
Ion gum bifidum (ante stigmatorum deeessum) ferens: pedicelli 
bract eati, 4-6 lin. longi. 

Yunnan : Mengtze, mountain-forests at 5000 ft., A. Henry , 
9180 A. 


Brassaiopsis ficifolia, Bunn. Frutex nunquam ereetus, sed 
super humum 8-4 pedes exiensus, cortice pallido lenticellato, 
aenleis paucis rectis armato. Folia membranaeea, triloba vel 
raring 4-6-loba, cordata, lobis ovatis, acuminatis, basi angustatis, 
palmam 2-4-plo excedentibus, sinibus rotundatis, supra glabra, 
subter pallida, obscure et sparse stellato-pubescentia, serrata, 
petiolo glabro paullo longiora; stipuli obtusi, ultra vaginam 
petiolarem breviter producti, connati vel distincti. Inflorescent/ia 
foliis brevior, rubro-pubesceus, inermis. TJmbellce in rachidi 
brevi racemose vel rarius paniculate dispositse. Flores albi. 
Sejpala obscura. Petala 5, valvata. Stamina 5. Discus sub 
anthesi eonvextis, in fructu planus. Ovarium 2-loculare; columna 
stylaris npice bilobata. Fructus vix maturus didymus, 4 lin. diam. 

Yunnan : common along the rocky banka of streamlets in the 
shade in the forests near Szemao, A. Henry , 11650, 12658, 
12653A, 12653B. Tonkin: Balansa , 3490. 

Creopanax cMnense, Bunn : species gerontogsea uniea. 

Arbor 30-pedalis. Folia digitata, petiolo sequilonga; foliola 6, 
subcoriacea, ovata, breviter acuminata, minora 3-7 poll. louga } 
supra glabra, subter sparse stellato-tomentosa alba, margine 
Integra leviterrevoluto, petiolulos 5-plo longiora. Infructescentia 
indumento stellate pulverulent a; umbellse in ramis longis a 
rachidi brevi descendentibus, terminalia l-l|-pollicaria, cetera 
minora in ramis brevibus secundariis disposita. Fructus bracteati, 
brevipt dunculati, globos densos formantes, angulati, 3 lin. diam., 
5-kculares, endocarpio inembranaceo; discus explanatus, 
annulo calycis cinetus; stylorum columna stigmatibus 5 radi¬ 
an tib us coronata ; semina ovoidea, albumine ruminato. 

Yunnan : Szemao, forests at 4500 ft., A. Henry , 12939. 

The genus was hitherto known only from Tropical America. 

Vernonia Henryi, Bunn ; in genere ob floris aureis FI Fargesii, 

Branch., solum comparanda, ab hac longe remota. 
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Frutex seandens. Caulis angulatus, striatus, tenuiter tomen- 
tosus. Folia alterna, chartacea, late an gust eve ovata, 3-4 poll, 
longa, acuminata, basi in petiolum brevem. subito contractu, 
trinervia, integerrima, presecipue subtus in nervis sparse 
pubescens, utrinque leviter reticulata, glandulis sessilibus 
nitentibus conspersa. Capitula in ramulorum finibus confertim 
3~7na corymbosa, multiflora, fragrantia, 5-7 lin. diam. Invo- 
lucra, campanulata ; bractese multiseriatag oblongse, acutse, 
leviter lanuginosa. Flores involucro vix duplo longiores; reeep- 
tacula foveolata. Corolla anrea, extus giandulosa. Aches nia 
cylindrica, striata, hirtella; pappi setae prsecipue apice hirbr, 
exteriores paucse breviores. 

Titotak - : Linan at 5000 ft., A. Henry , 13343. “ Only seen 

once on a march between Szemao and Mengtze, climbing over 
low shrubs.” 

Vernonia sylvatica, J Dunn ; a V. scan dente T DC., pappo longo 
albo distincta. 

Frutex alte scandens. Famuli cylindrici, striati, cum petiolis, 
foliorum venis, pedunculis involucrisquerufo pubescentes. Folia 
alterna, breviter petiolata, chartacea, ovata vel oblonga, 3-6 poll, 
longa, acuta, acumine obtuso, mucronato, basi obliqua rotundata, 
integerrima, utrinque leviter reticulata, prseter nervos glabra, 
glandulis immersis conspersa. Capitula in panic ulis magnis 
terminalibus disposita, circiter 10-flora, 3-5 lin. diam. Involucra 
1-2 lin. longa; bract ese pluriseriatse, lanceolate, acutse. Flores 
purpurei, involucro 3-4-plo longiores. AcJusnia glabra; pappi 
setae subleves, alba, involucro 3-plo longiores, exteriores mult a?, 
breves. 

Yunnan : forests of the Red River at Mengtze from 6000 to 
7000 ft., Hancock , 470 ; Mengtze and Szemao forests, 4500-5000 
ft, A. Henry , 11051, 11697, 11697 A. 

Aster nigromontana, Dunn ; ab A. trinervio , Roxb., involucro 
laxo, bracteis internis denticulatis distinguenda. 

Gaulis striatus, flexuosus, infra inflorescentiam glaber. Folia 
superiora sessilia, chartacea, ovata, acuminata, basi angnstata, 
4-6 poll, longa, grosse apiculato-serrata, supra birtis paucis 
strigosis sparsa, aliter glabra ; inferiora non visa. Capitula late 
corymbosa, 8-10 lin. diam., pedunculis pubescentibus, bracteo- 
latis. Involucra campanulata, 3 lin. longa; bracteae lineares, 
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2-3-seriat®, lax®, margin© searios®, dentieulat®, puberal®, apice 
purpureas, aeut® vel exteriores obtus®, ex duplo breviores. 
Cor oil ce ligulat®, mult®, involuero duplo longiores; laminae 
patentes. Ackenia immatura hirtella. 

Yotxax : obtained by Henry’s native collector So on the 
summit of Great Black Mountain at 8000 ft. near Mengtze, 
A. Henry 11802. 

Aster tenuissimus, Bunn ; inter species asiaticas liabitu erecto 
teuuissimo distincta. 

Herba ereeta, subsimplex, 4-pedalis. Caulis striatus, subter 
glaber, supra pedunculisaue birtellus. Folia papyracea, in- 
feriora lanceolat-a, obtusa, mucronata, basi in petiolis gradatim 
angustatis et cum eis 4-5 poll, longis, pauciserratis, basi apieeque 
integris, subglabris; superiora minora, brevius petiolata vel 
sessilia, integriora. Capitula in ramis erectis brevibus hirtellis 
racemose disposita, paniculam laxam angustam sesquipedalem 
formantia, 4-5 lin. diam. Involncra eampanulata, 3 lin. longa ; 
braete® 3—4-seriat®, interiores aeut®, exteriores breves obtus®, 
onmes dentieulat®, lax®, margin© searios®, dorso birtell®, costa 
fusea impress®. Co rolled ligulat® pane®, involucro duplo 
longiores, ascendentes. Achcenia immatura subglabra. 

Yusxah : Buclouo'y 754. 

Couyza pmnatifida, Bunn; a 0 . cegyptiaca , Ait., foliis regu¬ 
lar! ter pinnatifidis distincta. 

Herba annua, 1-8-pedalis, strigosa atque simul laxe birsuta. 
Caulis striatus, simplex vel pauciramosus. Folia sessilia, 
papyracea, arnbitu ovata, 14-8 poll, longa, pinnatifida, segmentis 
s®pissime linearibus, integris vel pauciserratis. Capitula in 
paniculis canles ramosque terminantibus disposita, 5-7 lin. diam. 
Involucra eampanulata, 4 lin. longa; bracte® lineares, acul®, 
nmltiseriat®, exteriores breviores. Flores fiavi. Aclmnia 
eompressa, eeostata, florum $ glabra, $> hirtella; pappus 
uniseriatus. 

Yitnsax: common on the grass mountains near Mengtze at 
6000 ft., A. Henry, 9982 A, Szemao, A. Henry , 12176, and at 
Yunnanfu, Buclou a?, 128. 

BXumea gracilis, Bunn ; infloreseentia ei B. glomerate, DC., 
simiiis, sed foliis distincta. 

Herba mono carpi ea, 14-2-pedalis. Caulis erect us, strictus, 



NEW CHINESE PLANTS. 


503 


simplex, scaber et superne etiain glandulosa. Folia sessilia, 
coriacea, lineari-lanceolata, obtusa, mucronata, basi attenuata, 
revoluta, utrinque scabra, margin e denticnlis distantibus no tat a, 
superiora minora. Capitula in raeemo longiuscnlo interrupto 
vel in apiee caulis congesta, 3-4 lin. diam., pedunculis longiora. 
Involucra campanulata, 3-4 lin. longa ; bractese lineares, aeutse, 
multiseriatse, exteriores gradatim minores, costis glanduloso- 
scabridis. Flores flavi, bracteis subaequales. Gorollm $ filiformes. 
Achmnia immatura pubeseens. 

Yunnan : in wet places in the open parts o£ a river-ravine 
near Szemao, A. Henry, 12526. 

Blnmea Henryi, Dunn ; a B . balsamifera , DC., capitulis magnis, 
indumentoque distincta. 

Herba plernmque 3-6-pedalis, basi frutescens. Caides juniores, 
folioriun paginse inferiores, et pedunculi densissime serieei. Folia 
sessilia, membranacea, obovata, S-15 poll, longa, acuta, basi 
angustata, margine ssepius denticulis distantibus notata, nonnun- 
quam etiam gross© dentata, supra subglabra. Capitula in 
paniculam ssepe magnam sesquipedalem collecta, pedicellata vel 
sessilia congesta, 6-10 lin. diam. Involucra hexnispbeeriea, 5-6 
lin. longa ; bractese lineares, acutae, exteriores breviores, omnes 
dense sericese. Corolla flava, florum 5 , £ , et neutrorum extus 
pubescens, Acheenia puberula. 

Yunnan : Mengtze and Szemao, A . Henry 10405, 10405 B. 

Dr. Henry first saw this splendid plant at Szemao in dark 
ravines at about 4000 ft. elevation ; some plants were as much as 
10 ft. high to the first branch., but average specimens were 3-6 
ft. high in all. 

Senecio dididymantha, Dunn; a S. tangutica , Maxim., foliis 
distincta. 

Herba 2-4-pedalis. Caulis striatns, subsimplex, prseter partem 
fioriferam glaber. Folia cbartacea, utrinque puberula, glabres- 
eentia, deltoidea, basi infra angulos laterales 1-2-lobata vel 
rotundato-cordata dentata, petiolo 1-2 poll. Ion go, media 4-5 
poll, longa, sequilateralia, acuta, inferiora sequilonga, 6-8 poll, 
lata, obtusa, superiora minora. Capitula numerosissima, brevi- 
pedunculata, radiata, ssepius 4-flora, 8 lin. diam., paniculam 
magnam formantia; pedunculi pubescentes ; bracteas ssepissime 
3, oblongce, apiee obtusse. Flores radii saepissime 2, bracteis 



Mil. S, TROYTK DUXX OX 


504 

sesquilongiores vel duple longiores basi et in pedunculo brevi 
braeteolis panels minimis provisi; Sores disci Scepissime 2, bracteis 
subseqnilongi,corollaiiifundibuliformi lanceolato-dentata, antheris 
sagittatis, stvli ram is complanatis apice brevi ter penicillatis, 
aehieniis immaturis glabris ; pappo albo. 

Szechitex : near Tachienlu, Pratt, 432, A. Henry , 8920. 

Senecio Dryas, Bunn ; in speeiebus asiaticis S. farfarcefolio , 
Brass., solum distances propinquet. 

Ilerha eaule, petiolis, pedunculis, involucrisque rufo-tom en¬ 
tasis. Oaulis brevis folia pedunculumque uniflornm apice ferens. 
Folia subcoriaeea, infra marginib usque sparse tomentosa, mox 
glabra, rotunda, palmatim 7-loba, cordata, 2-8 poll, longa, sinu 
.an,gusto, lob is triangularibus, obtusis, mucronatis, petiolis 3-4 
poll, longis. Capitulum radiatum, inultiflorum, 1| poll. diam.; 
pedunculus 14 poll, longus, paucibracteolatus. Involuerum 
turbmatum, 5-6 lin. longurn; bractea? circiter 10, laneeolatae, 
acuta?, interiores late margiuatae, braeteolis paueis linearibus 
brevioribus. Flores lutei, radii 7-8, bracteis duplo longiores, 
ligulis oblongis, multinervis, apice obtusis, denticulatis, disci 
bracteis paullo longiores, corolla infundibuliforme, dentibus 
linearibus, antberis basi auriculatis, styli ramis pupillosis, apice 
obtusis, breviter penicillatis; ach&nia striata, glabra; pappo 
albo. 

Szbchtiex: South Wuslian, A. Henry , 5697. Seen only once, 
in the forest, growing on rocks; Boissier’s species, with which 
it is here compared, grows in similar situations in Cilicia. 

Senecio Bnclouxii, Bunn ; S. Bhot, 0. B. Clarke, forsan 
appropinquans, sed ah hoc et ceteris speeiebus asiaticis corymbo 
eapitulorum radiatorum inter folia superiora immerso distiucta. 

Fniter eaule striato glabro. Folia apice eaulis conferta et 
inflorescentiam multo excedentia, chartacea, supra glabra, subter 
sparse puberula, ovato-lanceolata, acuta, basi in petiolum brevein 
attenuata, 5-7 poll, longa, supra medium paucidentata, dentibus 
apiculatis, venis subtus prominentibus. Gapitula numerosa, 
radiata, multiflora, corymbosa, 6 lin. diam., pedunculis pubes- 
eentibus bracteolatis. Involucra anguste campaimlata, sparse 
lanuginosa, 3 lin. longa ; bractege interiores 8, acutse, exterioribns 
paueis brevibus. Flores flavi; radii 6-10, bracteis duplo longi¬ 
ores, ligula lanceolata, apice obtusa; disci 8, bracteis sesqui- 
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longioribus, corolla infundibulif’ormi, lobis aeuminatis, apice 
reflexis ; antheris eaudatis; styli ramis papillosis apice peni- 
eillatis. Acheenia glabra, pappo albo. 

Yunnan : Yunnanfu, Ducloux , 658. 

Senecio (§ Ligularia) fibrillosus, Bunn ; a 8. sulspicato , 
branch., capitulis majoribus longiusque pedunculatis distincfca. 

Serb a perennis, 1-2-pedalis, prseter pedunculos iovolucraque 
sparsissirae lannginosos glabra. Qaulis simplex, striatus, basi 
flbrillosus. Folia chartacea, 1-8 poll, longa, crebre efc acute 
dent at a ; inferiorum petioli 5-7 lin. longi, superiorum breviores, 
o times basi in vaginam. oblongam dilatati. Gap Hula, numerosa, 
discoidea, 7-10-flora, racemosa, braeteata, 4 lin. diam., mediorum 
pedunculis 4-6 lin. longis, superiorum brevioribus, bracteis 
linear!-Ianceolatis, 4-8 lin. longis. Involucra cylindrica, 
ebraeteolata, 4-5 lin. longa; bractese 5-6, oblong®, obtuse, 
Flores flavi, bracteis subduplo longiores; corolla infundibuli- 
formis, apice paulo contracts, dentibus brevibus re cur vis; 
anther® basi sagittat®; styli rami revoluti, papillosi, apice 
breviter penieillati; achsenium striatum glabrum. 

Szechuen : near Tachienlu at 9000-18,500 ft., Pratt , 671 & 
606. 

Senecio glumaceus, Bunn; cum 8. monant ho, Diels, capital o 
unifloro in genere solus stat, foliis subglabris floreque involucrum 
2-plo superante ab hac differt. 

Herb a erecta, 2-4-pedalis. Qaulis striatus, subsimplex, 
prseter partem floriferam glaber. Folia papyracea, minute 
utrinque puberula, ovata, acuminata, basi obtusa, in petiolum 
subito angustata, bidentata, media 4-6 poll, louga, petiolo 
2-pollicari, superiora minora brevins petiolata. Gapitula 
mimerosissima, ssepissime sessilia, discoidea, 1-flora, 2 lin. diam., 
dense thyrsoideo-paniculata; pedunculi puberuli; braete® 2, 
oblongse, apice obtus®, paullo reflex®, puberal®. Flos bracteis 
duplo tandem longior; corolla supra louge campaaulata, denti¬ 
bus longis linearibus ; anther® basi caudat®, connat® ; aeh®niuin 
fcenue, 2 lin. longum, puherulum, pappo sordido. 

Szechuen, Pratt , 434; Senry , 8919, 8921. These specimens 
were probably collected in the same locality and at the same 
- time, though reaching Kew by different routes, for Henry’s 
specimens were collected by his coolie who went with Pratt to 
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Taehienlu. The same remark applies to other species described 
herewith. 

Senecio Hoi, Dnnn ; a S. ciraneoso , DC., et S. corymboso. 
Wall., foliis grosse dentatis, supra scabridis subter lanuginosis 
distinct©. 

Hriiiex alte scandens. Caulis striatus, laxe lanuginosus. 
Folia subcoriacea, subter griseo-lanuginosa, supra scabrida, 
rotundata, breviter acuminata, cordata, grosse dentata, media 
4-5 poll, longa, petiolis 2-3-pollicaribus, superiora minora. 
Gapitula numerosa, discoidea, circiter 8-flora, 3-4 lin. diarn., 
paniculas asillares terminales que formantia; pedunculi pubes¬ 
cent es, floribus breviores, multibracteolati, braeteolis parvis 
linearibus. Involucrct cjlindrico-campanulata, 3-4 lin. longa, 
basi bracteolata; bracteae circiter 8, lineari-oblongse, aeutae. 
Flores flavi, bracteis duplo longiores; corolla supra elongato- 
campanulata, dentibus longis lanceolatis; antherse basi caudatae 
connatse; styli rami papillosi, apice penieillata; achaenium 
immaturum glabrum, pappo albo. 

Yunnan : Mengtze forests at 5000-6000 ft., A. Henry, 
10892, 10392 A, Collected by Ho, Dr. Henry’s best native 
collector. 

Senecio lencanthemus, Dunn ; facie S. dahuricum , Sch.-Bip., 
referent?, foliis aurieulatis antherisque sectioriis alius distincta. 

Herb a elata, prseter inflorescentiam glabra. Folia media 
membranacea, rotundata, 6-8 poll, diarn., 7-lobata, lobis tri- 
angularibus, acutis, mucronato-dentatis, basi truncatis vel 
breviter eordatis, petiolis gracilibus, 4-6 poll, longis; folia 
superiora eonformia, minora, brevius petiolata. Gapitula 
numerosissima, discoidea, 5-flora, 2-3 lin. diam., laxe pauiculata, 
pedunculis pubescentibus. Invohccra cylindrica, minute bracteo¬ 
lata, 3-4 lin. longa; bracteae 5, lineari-oblongae, apice obtusae. 
Flores poly garni, albi, bracteis duplo tandem longiores (vel in 
plantis femineis breviores); corolla supra paullo dilate, cylin¬ 
drica, dentibus brevibus lanceolatis; antherae basi caudatae, 
connatse; styli rami papillosi, apice penicillati ; achaenium 
cylindricum, tenue, 2 lin. longum, glabrum, pappo albo. 

Hupeh: Patung, A. Henry , 4667, Fang A-Henry, 7571 ; 
Hunan : Shilxmen, A. Henry , 7556; Szechuen : South Wushan 
A, Henry , 7331. 
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Senecio luticola, Dunn; a S. saxatile , Wall., foliis non 
amplectentibns distincta. 

Herba perennis, multicaulis. Bhizoma ad 1 poll., rotundatum. 
Qaules glabri, striati, 15-20 poll, alti, infra longe midi? apice 
ramosi. Folia sessilia, snbcoriacea, utrinque scabrida, lineari- 
lanceolata, 2-3 poll, longa, apice acuta, snbulata vel obtusa, basi 
cnneata, margine revolnta, distanter mucronato-dentata. Gapitula 
numerosa, radiata, nmltiflora, paniculata, 7-9 lin. diam.; pedun- 
culis angnlatis, inultibraeteolatis. Invohtcra campanulata, ob 
bracteolis ssepe turbinata, cum pedunculi apice sparse lanuginosa, 
3 lin. longa; bractese 12, auctse, exterioribus angustioribus 
insequlibus. Flores flavi; radii circiter 12, bracteis sesqui- 
longiores, disci bracteis paullo longiores ; corolla infundibuli- 
formis, antberis ecaudatis ; styli ramis brevibus. Ach&nia 
puberula, pappo albo. 

Yunnan : common on barren clay-bills near Mengtze, in 
exposed arid situations, A. Henry , 9916; Hancock , 9. 

Senecio paucinervis, Dunn; facie S. acuminatum , Wall., 
referens, foliis pancinervis vix reticulatis distinguenda. 

Gaulis lignosus, striatus, superne ramosns et pubescens. 
Folia papyracea, utrinque sparse pubescentia, minute puberula 
vel glabra, lanceolata, acuminata, basi rotundata, 3-5 poll, longa, 
crebre serrata, serraturis ad mucrones saspe reductis, nervis 
subter prominentibus, secundariis ssepius 8, 2 solum in dimidio 
folii superiore, petiolis pollicaribus. Oapitula numerosissima, 
diseoidea, 2-3-flora, dense paniculata, paniculis pedunculatis, 
ipsis paniculatis vel racemosis, 4 lin. longa. Involucra cylin- 
driea, minute bracteolata, 3 lin, longa, bractese 2-3, oblongse, 
apice obtusse, paullo recurve. Flores flavi, bracteis ssepius 
paullo tantum longiores ; corolla cylindrica, dentibus lanceolatis; 
antberse basi caudatse; styli rami papillosi, apice penicillati; 
acbsenium puberulum, pappo rubescente. 

Szechuen : Tacbienlu, Soulie , 439, 474 ; Yunnan: Yunnanfu, 
Ducloux, 693. 

Senecio profundorum, Dunn; a $. alato. Wall., floris glabris 
eligulatis distincta. 

Herba erecta, 3-4-pedalis, glabra. Gaulis teres, striatus. 
Folia membranacea, late ovata, rotundata vel angulata, acuta, in 
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petiolum alatum subito contracta, crebre dentata, media basi 
truncata vel late cordata, 4-5 poll, longa, petiolo 2-3 poll, longo, 
caulem semiamplectente, superiora minora, brevius petiolata. 
Qapitula numerosa, discoidea, 5-flora, 3 lin. diam., laxe paniculata; 
pedieelli floribus breviores, 1-3-bracteolati. Involucra cylin- 
drica, ebracteolata, 4-5 lin. longa; bracteae 5, lineari-oblongse, 
apiee obtusse. Flores lutei vel rosei, bracteis duplo tandem 
longiores; corolla supra campanulata, dentibus linearibus; 
antherse basi caudate, connatse; styli rami papillosi, apice 
breviter penieillati; achsenium tenuiter cylindricum, striatum, 
pallidum, glabrum, nitens, 2 lin. longum, pappo albo. 

Hupeh: Hsingsban, A. Henri/, 7612; Szechwen : South 
Wushan, on cliffs, A. Henry , 5434. 

Dr. Henry tells me that this species was found by him in a 
ravin© north of Ichang among high cliffs and very dark woods ; 
so thick indeed was the foliage that it was not penetrated by 
heavy rain which fell during the day of his exploration there. 

Senecio solenoides, Bunn ; a Snihoensi , Miq., bracteis involu- 
cralibus latioribus paucioribus, floribus ligulatis longioribus 
differfc. 

Rerba tripedalis, prater folia pedunculosque glabra. Qaulis 
fistulosus, striatus, infra sub anthesi longe nudus. Folia pedun- 
culata, memhranacea, utrinque sparse puherula, arabitu late 
ovata, profunde pinnatifida, segmentis utrioque 3-4, lanceolatis, 
acufcis, grosse et irregulariter mucronato-dentatis, terminal! sub- 
sequali; petioli foliorum inferiorum 2 poll, longi, superiortiin 
breviores. Qapitula numerosa (vel ob macie pauca), radiata, 
multiflora, eorymbosa, 10-13 lin. diam., pedunculis sparse glandu- 
losis. Involucra campanulata, ebracteolata, 2-3 Jin. longa; 
bracteae 6-S, ovatae, obtusae vel rarius exteriores 1-2 lanceolatce 
acutae. Flores flavi; radii 5-9, bracteis duplo longiores. ligulis 
linearibus, 3-5 -nervibus, disci bracteis paullo longiores ; corolla 
apice campanulata, dentibus lanceolatis; antheris basi obtuse 
auricuiatis, styli ramis longis revolutis papillosis apice breviter 
penicillatis. Achmnia 1 lin. longa, pallida, glabra, nitentia, 
obtuse angulata, pappo albo. 

■' Yunnan: mountains east of Mengtze at 6000 ft., A, H&nry, 
9678. A starved state with one head only, Mi-le, A. Henry , 
9678 A. 



NEW CHINESE PLANTS, 


509 


Saussurea BullocMi, Dunn ; a S. Tanakce , Franch. et Say,, 
eaulibus exalatis distincta. 

Herba stricta, perennis, l|-3-pedalis. Bhizoma obliqua. Gaulis 
cum foliorum paginis inferioribus et inflorescentia lana tenui 
deeiduo arachnoideus. Folia subcoriacea; inferiora auguste 
triangularia, acuminata, basi eordata, 4-6 poll, longa, margine 
repando-dentata, dentibus aeuminatis, pugentibus, nervis sub ter 
prominentibus, petiolis 2-5 poll, longis ; superiora magis ovata, 
minora; petioli semiamplexieaules. Capitnla 5-6 lin. diam., 
corymboso-paniculata, pedunculis saepius breviora; receptaculi 
squamae dimidium involucri vix accedentes. Involucrum turbi- 
liatumvel anguste campanulatum, 8-9 lin. longum; bracteae 
exteriores triangulares, breves, interiores gradatim longiores et- 
obtusiores, arete adpressae. Flores intense purpurei, tandem 
bracteis sesquilongiores ; antberarum caudiculse lanatse. Achcenia 
anguste obovata, obscure striata, 3 lin. Tonga, pappo albido, setis 
exterioribus paucis. 

Kiangsi : Kiukiang, Dr. Shearer (cf. Journ. Linn. Soc. xxiii. 
(1888) p. 468), Lusban Mts., Bulloch , 40; Hupeh: Pang, 
A. Henry, 6692. Bullock’s is tbe only specimen at Kew with 
perfect leaves and flowers. 

Saussurea graminea, Dunn • a S. romuleifolia , Branch., 
capitulis minoribus, lanugine sparsiore distincta. 

Herba perennis, semipedalis. Bhizoma squamosum, ramosum, 
caules fasciculosque steriles emittens. Gaulis gracilis, sericeus, 
paucifoliatus, monocepbalus. Folia papyracea, supra fusca 
tenuiter sericea, subter albotomentosa, anguste linearia, acumi¬ 
nata, margine revoluta, integerrima, 5-6 poll, longa, § lin. 
lata, basi latiora vaginantia. Capitulum 8-10 lin. diam., foliis 
paucis basi orientibus circumdatum et super at urn ; receptaculi 
squamse vix dimidium involucri accedentes. Involucrum laxe 
sericeum, campanulatum, 8-9 lin. longum; bracteae exteriores 
basi late ovatse in acumen longum reflexum abeuntes, interiores 
lineares erecti. Flores violacei, bracteis paullo longiores ; 
antberse basi fimbriato-eaudatse. Achcenium glabrum, pappo 
fusco, basi corona brevi circumdato. 

Szechuen : Tacbienlu, Soulie , 594. 

Saussurea Leoutodon, Dunn ; a S. semilyrata , Branch, et 
Bur., indumento distincta. 

Herba perennis, pedalis, omnino scabrida, quasi pulvere 
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brunneo sparse. Gaulis simplex, foliatus, monocepbaius. Folia 
cbartacea, subter pallidiora, ambitu longe laneeolata, inferiora 
7-8 poll, longa, rimeinato-pinnatifida, lobis integris vel pauci- 
dentatis, terminal! aequali, petiolo alato lamina duplo breviore ; 
superiora sessilia, semiamplexicaulia, lobo terminali magis atten¬ 
uate. Gapituhm 11-13 lin. diam.; receptaculi squamse dimidium 
involueri aceedentes. Involucrum eampanulatum, 10 lin. longnm; 
bractesB exteriores basi ovatee, in acumen longnm laxum vel 
reflexum abeuntes, interiores angustse acutse. Flores bracteis 
paullo longiores ; antberarum caudiculse apice fimbriatse. Aches- 
nium glabrnm ; pappo sordido, setis paueis circumdato. 

Szechuen : Tachienlu, Soulie , 209. 

Saussiirea vaginata, Dunn ; a S. salicifolia> DC., eapitulis 
magnis 1-2nis differt. 

Herba perennis, sesquipedalis. Rldzoma petiolis vestigii 
coronata. Gaulis laxe lanatus, foliosus, 1-2-capitatns. Folia 
inferiora, papyracea, supra siccitate atra, subter niveo-tomentosa, 
linearia, 8-10 poll, longa, 8-6 lin. lata, margine revoluta, inte¬ 
ger rima, apice attenuata, in petiolum alatum basi expansum angus- 
tata; inferiora sessilia, basi expansa, yaginantia. Gapitula 11- 
13 lin. diam., receptaculi squamae dimidium involueri aceedentes. 
Involucrum tenuiter arachnoid eum, campanulatum, lOlin.longum; 
bractese exteriores lanceolatae, longe acuminatae, interiores 
lineares, breviter acuminatae. Flores violacei, corolla bracteis 
paullo longiore, antberis basi fimbriato-caudatis. AcJicenium 
glabrum ; pappo albido, setis paueis basi circumdato. 

Yunnan: Yunnanfu, Fucloum, 261. 

Ainslisea scabrida, Bunn; ab A. aptera , DC., foliis subcoriaceis 
scabridis distinguenda. 

Herba perennis, 1-li-pedalis, rbizomate ascendent© apice 
lamuginoso. Gaulis simplex, paueifoliatus, cum foliorum paginis 
inferioribus, petiolis baBique capitulorum laxe tomentosus. 
Folia radicalia subcoriacea, utrinque scabrida, ovata, acuta, basi 
Totundata vel in petiolum 1-2-pollicarem subito contracta, l~i~2 
poll, longa, apiculo-denticulata; superiora 1-2, minora vel 
bracteiformia. Gapitula 3-4 lin. diam., fasciculato-spieata, spica 
terminali, vel rarins in ramis brevibus eodem niodo instructa. 
Invducra 7 lin. longa, purpureo tincta. Flores pallide rosei, 
involucro paullo longiores. Antherarum caudiculse ciliatse. 
Achmniwm sericeum ; pappo rubido. 
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Yunnan : mountain-slopes at 6000 ft. near Mengtze, Han- 
cock, 8 ; in woods at Mengtze, A. Henry, 9851. 

Gerbera Henryi, Sunn ; a G. Delavayi , Yranchet, bracteis in- 
volueralibus angustis, vel certius, quum plantse vivse comparantur, 
nervis prominentibns (A, Henry) distinguenda. 

Her ha perennis, pedalis, acanlis ; rhizomate erecto vel ascen- 
dente, fibros longos crassos emittente. Folia petiolata, sub- 
coriacea, supra glabra, subter prseter nerves albotomentosa, 
ovata, 2^-6 poll, longa, cordata, apiee obtusa, dentata vel 
mregulariter inciso-sinuata, nonnunquam basi lobis panels run- 
cinatis ; petioli alati, |-1| poll, longi. Scapa solitaria, mono- 
cepbala, laxe lanuginosa, bracteis subulatis multis provisa. 
Gapitulum radiatum, 1-1-J- poll. diam. Involnerim ex basi 
turbinata campanulatum, 8-9 lin. longum; bracteae exteriores 
subulatae, interiores gradatim latiores, acutse. Flores radii dilute 
rosei, 10-11 lin. longi, ligula tubo sequali tridentata, biseriati. 
Antherarum caudiculse glabrie. Achceniuni pubescens, pappo 
albido. 

Yunnan : Mengtze, on grassy mountains in exposed rather 
barren spots, Henry , 9111. 

Crepis Phoenix, Dunn ; ex affinitate C. setosos , Hall. f. 

Herha perennis, 6-18 poll, alta, rhizomate multicauli. Gaulis 
undulatus, striatus, ramosus, setis flavidis plus minus indutus vel 
subglaber. Folia sessilia, chartacea, setis fiavidis subter (prse- 
cipue in venis) conspersa, supra subglabra, oblonga, acuta vel 
breviter acuminata, basi rotundata vel subcordata amplexicaulia, 
14-2| poll, longa, margine setaceo-dentata. Capitula corymbosa, 
ssepe numerosa, 6-9 lin. diam., receptaculo nudo. Involucrum 
4-6 lin. longum ; bractese uniseriatse cum paucis exterioribus 
brevibus, laxis, linearibus, angustse, obtusse, margine searioso, 
costa setis pectinata. Flores flavi, 8-9 lin. longi. Achcenia 
brunnea, supra angustata. vix rostrata, striata; pappo albo. 

Yunnan: Mengtze,mountain pastures and waste places, local, 
Hancock , 162, grass mountains at 6000 ft., A. Henry, 10290 : 
Yunnanfu, Ducloux , 293. 

Six out of eight of these specimens, collected at different times 
and places, had apparently sprung up after older stems had been 
destroyed by fire. It is possible that tbe species affects such 
pastures as are subject to periodical fires. 
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Crepis rapunculoi&es, Dunn ; a O. rcwemifera , Hook, f., capitulis 
magiiis mitantibus distincta. 

Kerba perennis, pedalis, glabra, rbizomate parvo, conico. 
Qaulis striatiis, simplex. Folia cbartacea, inferiora ovata, 
gradatim acuta, basi subito in petiolnm alatnm contracts, |-1| 
poll, longa, dentieulata, petiolo l\ poll, longo, superiora lanceo- 
lata vel linearia, integra, sessilia. Gapitula racemosa, penduia, 
| poll, lata, peduncnlo pluribracteato, 1-2 lin. longo; reeepta- 
culnm nudum. Involucrum 6-7 lin. longum; bractesB exteriores 
breves, laxse, lineares, interiores uniseriatse, lineari-oblongse, 
acutse. Flores flavi, 9-10 lin. longi. Achcenia immatura glabra, 
apiee contracta. 

Szechuek : Tacbienlu, Pratt, 449. 

Lactuca Henryi, Bunn ; a L. sororia , Miq., acliaeniis foliisque 
sessilibus distincta. 

Herha elata. Caulis fistnlosus, foliosns, striatus, glaber. 
Folia sessilia, papyracea, utrinque sparse setosa, media am bit u 
ovata, pinnatifida, 4-7 poll, longa, lob is paueis ovatis obtusis, 
sinibus angustis, terminali ovato acnminato, superiora lanceolata 
integra. Gapitula paniculum magnarn formantia; pedunculi 
bracteolati, setoso-pubescentes, floribus ssepe longiores. Invoke - 
crum pluriserialum, 6-7 lin. longum ; braeteaB lineari-laneeolatm, 
acutae, exteriores paucse, gradatim breviores. Flores violacei (P), 
9 lin. longi. Achcenium 4-5 lin. longum, oblongum in rostrum 
altenuatmn, rubrum, rostro pallido, duplo breviore, compressum, 
obtuse eostatuxn, puberulum; pappo albo. 

Yukkak : Puerb, at 4500 ft., A. Henry , 13494. 

Lactuca hmnifusa, Bunn ; L. stoloniferam , A. Gray, referens, 
sed foliis majoribus sinuatis vel angulatis, achseniisque setulosis 
distincta. 

PLerrba stolonifera, stolonibus ex caulium basi axillisque 
orientibus. Caules plures, debiles, prostrati, glabri. Folia 
petiolata, membranacea, sparse puberula vel glabra; inferiora 
nonnulla ruucinata, lobis lateralibus paueis, oblongis, acutis, 
vel ad dentes in petiolis alatis reduetis, lobis terminalibus magnis, 
2|-3| poll, longis, rotundatis, subcordatis, angulato- vel sinuato- 
dentatis (dentibus apiculatis), quam folia tota 2-3-plo brevioribus; 
inferiora cetera superiora que lobis his terminalibus conformia, 
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minora, minus eordata ; supremabasi cuneata, Gapitula 7-9 lin. 
diam., in eorymbis paucifloris laxis attennatis disposita ; 
pedunculis brevibus vel longissimis* Involucrum 4-5 lin. longum ; 
bractese glabrae, uniseriatae, cum exterioribus perpaueis setaceis, 
obtusae. Mores flavi, 7-8 lin. longi. Achcenia immatura ad 
apicem attenuata, costis setulosis; pappo albo. 

Hupeh : Patung district, A. Henry , 4761 ; Szechuen : South 
Wnsban, A . Henry , 5762. 14 A cliff plant remarkable for its 

spreading stolons which sometimes cover the ground.”— Henry . 

Lactuca Prattii, Bunn ; a specie bengalense L.filieata , Duthie, 
floribus parvis, foliisque supremis integris distinguenda. 

Herba perennis, praeter inflore scent iam nonnunqnam setulosam 
glabra. Caulis ssepius simplex, foliatus, striatus, bipedalis. 
Folia ambitu lanceolata, runcinato-pinnatifida, 4-7 poll, longa, 
lobis fortiter reflexis linearibus, acutis, rarius paucidentatis vel 
lobatis, terminali angusto ; inferiora alato-petiolata, petiolo basi 
lato semiamplexicauli; superiora sessilia, cauleni aurieulis magnis 
amplectentia; suprema linearia integra. Gapitula 2-4 lin. diam., 
anguste paniculata; pedunculi ssepius floribus breviores, pauci- 
bracteolati. Involucrum pluriseriatum, 4-5 lin. longum ; bractese 
lineari-oblong se, obtusae, exterioribus paucis gradatimbrevioribus. 
Flores violacei (P), 5-6 lin. longi. Achcenia 2g lin. longa, 
oblonga, abrupte breviter rostrata, rubra, cum rostro pallido, 
striata, compressa, margine setulosa • pappo albo. 

Szechuen: Tachienlu, Pratt , 502, Soulie, 608; Tongolo, 
Soulie, 369. 

Lactuca umbrosa, Dunn ; a L. macrorhiza , Hook, f., caule 
aphyllo vel unifoliato differt. 

Herba subscaposa, biennis, glabra. Gaulis simplex, 1-0-foliatus, 
hstulosus, striatus, 1|-4| ped. altus. Folia petiolata, mem-* 
branacea, nunc runcinata, lobis lateralibus paucis ovatis obtusis 
vel ad dentes in petiolis alatis reductis, lobis terminalibus, 
magnis, 2-3 poll, longis, ovato-sagittatis vel triangularibus, 
anguloso- vel sinuato-dentatis, deotibus apiculatis, quani folia 
tota 2-3-plo brevioribus, nunc lobis carentia. Gapitula 4 lin. 
diam., pauca vel numerosa, paniculata, pedunculis bracteolatis 
breviora. Involucrum pluriseriatum, 4-6 lin. longum; bractese 
lineari-oblongse, obtusse, exteriores pauese gradatim breviores. 
Flores purpureo-rosei, 5-7 lin. longi. Achcenia rubra, linearia, 
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a pice in rostro gracili attenuata, compressa, multicostata ; rostrum 
flavum, acbsenio 8-4-plo brevius ; pappo albo. 

Yunnan: in shade oil dry clay walls of ravines in forests near 
Szemao, A. Henry , 11694, 11694 A. 

Prenanthes glan&ulosa, Dunn ; a P. scandente , Hook. f. et 
Thoms., peduncnlis glanduliferis differt. 

Herba 1-14-pedalis, superne dense setaeeo-glandulosa, infra 
glabra. Oaulis simplex, foliatus, striatus. Folia petiolata, 
subcoriacea, triangulato-cordata, prseter petiolum 2-4 poll, longa, 
irregulariter sinuato-dentata, dentibns apicnlatis; inferiora 
petiolo gracili basi dilatato amplexicauli sequilonga ; media petiolo 
alato in vagina oblonga abeuute ; suprema ohlonga, sessilia, 
amplectentia. Gapitula numerosa, j poll, diam., panieulata, 
peduncnlis bracteolatis ssepius sequilongis. Involucrum 6 lin. 
longum ; bracteas lineari-oblongse, interiores obtusse, glabrae, 
violace©, exteriores paucse, lineares, glanduliferse. Mores 9-10 
lin. longi, styli rami tenues. Aclicenia 3 lin. longa, pallida, 
leviter compressa, 6-striata, apice basique paullo contracta; pappo 
sordido. 

Grown from seed received from West China by Mr. A. K. 
‘Bulley. 

Prenantlies Henryi, Bunn ; a P. khasiana , 0. B. Clarke 
involucre imbricato distincta. 

Herba elata, prseter paginam inferiorem foliorum peduuculosque 
nonnunquam puberulos glabra. Oaulis simplex, foliatus, fistulosus, 
striatus. Folia petiolata, membranacea ; media pinuata arnbitu 
ovata, 6-12 poll, longa, pinnis 2-6 ovatis lanceolatis, petiolulatis 
vel sessilibus, irregulariter sinuato-dentatis, incisis, lobatis vel 
subintegris, dentibus apicnlatis, lobo terminal! similariter inciso, 
magno, triangulari; suprema lauceolata, pinnati-lobata vel 
serrata, sessilia. Capitula 2-3 lin. diam., 6-flora, numerosa, 
panieulata, peduncnlis bracteolatis ssepius quam flore brevioribus. 
Involucrum pluriseriatum, 6 lin. longum; bractese lineari-oblongse, 
obtusse, exteriores paucse, gradatim breviores. Flores rosei, 7 lin. 
longi; styli ramis brevibus. Achcenia vix matura, rubra, com¬ 
pressa, striata, apice paullo contracta; pappo albo. 

Szechuen : ftortb Wushan, A. Henry , 7022,7022 A ; Yunnan : 
Yeng Chen Lin, mountain forests, 7000 ft., A Henry , 11214. 
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Agapetes parviflora, Dunn ; doribus A. piliferce, Hook. £., 
affinis, aliter longe distans. 

Arbor 2O-pedalis vel frutex alte scandens varie deseripta, 
omnino glabra. Folia alterna, sessilia, lanceolata, 6-9 poll, 
longa, apice acuminata, basi subcordata, Integra, coriacea, nervis 
supra impressis, subter prominentibus. Bacemi paucidori, 
poll, longi, in axillis sessiles, basi squamis laxis cincti. Flores 
pedicellati, pedicellis 6-11 lin. longis, dedexis, apice articulatis. 
Calyx 5-dentatus, dentibus ovarium bis exeedentibus, corollse 
dimidio superantibus, lanceolatis. Corolla cainpanulata, 2-3 lin. 
longa, ad dimidium 5-fida, lobis lanceolatis, apice revolutis. 
Stamina vixexserta, dlanaentis glabris, liberis, antheras cohaerentes 
fere sequantibus, antberarum tubulis dor so bicalcaratis. Stylus 
filiformis. Bacca4i\ui. diam. Semina numerosissima,pyriformia, 
•i lin. longa. 

Yunnan: Mengtze, south-east forests at 5000 It., A. Henry , 
10488 and 10488 A. 

Agapetes vaccinioides, Dunn; inter species asiaticas racemis 
elongatis distincta. 

Arbor 50-pedalis vel frutex alte scandens varie deseripta, 
dlamentis exceptis glabra. Folia alterna, sessilia, lanceolata, 4-7 
poll, longa, apice sensim acuminatissima, basi rotundata vel 
subcordata, integra, coriacea, nervis supra impressis subter 
prominentibus. Bacemi multiflori, unilaterales, 2-6 poll. longi, 
l-3ni in axillis dispositi, basi squamis parvis cincti. Flores 
rubri (P), pedicellati, pedicellis 3-5 lin. longis, bracteolatis, sub 
flore articulatis. Calyx 5-dentatus, dentibus lanceolatis, ovario 
sequalibus, corolla 3-4-plo brevioribus. Corolla cainpanulata, 2 
lin. longa, lobis tertiam partem corollse aperientibus, triangulari- 
bus, apice redexis. Stamina vix exserta, dlamentis ciliatis liberis, 
antberas cokserentes fere sequantibus, antherarum tubulis dorso 
bicalcaratis. Stylus dliformis. Fructus ignotus. 

Yunnan : south of Bed Biver, A. Henry, 13664 ; Mengtze, 
south-east mountains at 5000 ft., A. Henry , 10707. 

iEschymntbus (§ Microtrichum) buxifolius, HemsL; foliis iis 
M. Hildebrandii , Hemsl. (Bot. Mag. t. 7365), similibus sed ab eo 
corollse lobis subsequalibus et seminum pilis brevissimis diflert. 

Fruticulus ramosus, procumbens vel adscendens, fere undique 
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glaber, caulibus vel ramis interduin saltern pedalibns, cortiee 
insiguiter ruguloso vel verrueuloso. Folia conferta, subternaria, 
distincte petiolata, crassa, coriacea, glaberrima, circumscription© 
variabilia, saepius oblongo-lanceolata, interdum fere orbicularia 
saepissirae circiter semipollicaria, obtusiuscula, integemma, venis 
obsolete. Flores coecinei, absque staminibus exsertis circiter 
1| poll, longi, in axillis foliorura superiorum solitarii, breviter 
graciliterque pedicellati, erecti. Sepala 5, libera, linearia, circiter 
3 lin. longa et | lin. lata, obtusiuscula. Corolla minutissime 
papillosa, tubulosa, arcuata, tube sursum leviter ampliato; limbus 
obliquus, 7-8 lin. diametro, fere aqualiter 5-lobatus, lobis rotun- 
datis intus puberulis. Stamina didymima, 6-8 lin. exserta; fil amenta 
ultra corolla medio adnata, per totam longitudinem parce glandu- 
loso-puberula; antheras approximate. Discus earnosus, cupularis, 
2 lin* altus. Ovarium nudum, longe stipitatum ; stylus exsertus, 
staminibus brevioribus sequans, stigmate capitato. Capsula 
stipitata, clavata, cum stylo persistente 3-pollicaris. Semina 
ferruginea, papillosa, utrinque breviter monotricba cum pilis albis 
circiter 1 i lin. longa. 

Tuxnan : Mengtze, 7000 ft., A, Henry , 11217 ; wooded moun¬ 
tain crags above the Eed Biver, 6000-7000 ft., Hancock , 397. 

iEschynantlius Immilis, Hem si ,; habit u omnino M, Hilde - 
brandn, Hemsl. (Bot. Mag. t. 7365), differfc corollas lobis fere 
aequalibus. 

Fniteos nanus, epipbyticus (tide Henryi), ut videtur caudic 
in eras sat o ; rami 3-6 poll, longi, cortiee ferrugineo verrueuloso. 
Folia sparsa vel ad apices ramorum floriferorum conferta, distincte 
petiolata, crassa, coriacea, spathulata vel obovata, maxima polli- 
caria, apiee rotundata, basi cuneata, primum utrinque pai'ce 
puberula, margine recurva, venis obsoletis. Flores coccinei, 
circiter pollieares, in axillis foliorum superior urn solitarii, distincte 
pedicellati, pedicellis gracilibus quam fiores dimidio brevioribus. 
Calyx puberulus, circiter 2 lin. longus, subasqualiter 5-Iobus; 
lobi baud ad medium eonnati, lanceolati, acutissimi. Corolla 
tubulosa, arcuata, tubo sursum leviter ampliato, intus infra 
medium papillose; limbus obliquus, 3-4 lin. diametro ; lobi fere 
yequal.es, ciliolati. Stamina didynama, longiora, 3—4 lin. exserta; 
fil a ment a glabra, fere fififorinia, ad corollas medium adnata; 
antherae approximates Discus earnosus, cupularis, | lin. altus. 
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Ovarium sessile, ac stylus breviter exsertus parcissime minuteque 
glanduloso-puberulum. Capsula ignota. 

Yunnan: oh trees, Szemao forests, 5500 ft., A. Henry, 18204. 

Rhabdothamnopsis, Hemsl . 

Cyrtandracearum genus novum ex affinitate Boece et St rep to- 
carpi, adspectu aliquanto Rhabdothamni Solandri e Nova 
Zealandia. 

Calyx fere aequaliter 5-partitus, segmentis angustis acutis. 
Corolla oblique tubuloso-campanulata, curvata; limbus sub- 
bilabiatus. Stamina 2, antica inclusa, tube infra medium affixa ; 
antberao apice conniventes vel coliserentes, barbatae, loculis 
demum divergentibus apice conduentibus. Capsula elongata, 
torta; semina minutissima, numerosissima .—Fruticulus nanus, 
ramosus. Folia parva, opposita. Flores mediocres, axillares, 
solitarii. 

Rhabdotbamnopsis sinensis, Hemsl ., species unica. 

Fruticulus debilis, a basi ramosus, ut videtur procumbens, 
Lonicerce speciebus nonnullis simillimis. Caules ramique graciles, 
vetustorum corfcice ferrugineo desquamanto, rarnulis ultimis 
puberulis. Folia opposita, quam internodia saepius longiora, 
breviter petiolata, membranacea, cireumscriptione variabilia sed 
ssepius ovato-lanceolata vel obovato-lanceolata, interdum fere 
orbicularia, |-2 poll, longa, saepius circiter sesquipollicaria, basi 
semper plus minusve cuneata, apice acuta, obtusa vel rotundata, 
nisi partem tertiam inferiorem crenulato-serrata, simul in margin© 
ciliolata, utrinque primum parce paberula, deinde glabrescentia. 
Flores circiter 1| poll, longi, axillares, solitarii, graciiiter pedi- 
cellati; pedicelli quam folia nunc longiores nunc breviores, 
ebracteolati. Calycis pubescentis segmenta 5, aequalia, lineari- 
lanceolata, circiter 8 lin. longa, acutissima. Corolla 1|-1£ poll, 
longa, paberula, intus glabra, tubuloso-campanulata ; tubus 
leviter curvatus, prope basin circiter 2 lin. diametro, sursuui 
sensim dilatatus, 4-5 lin. diametro, longitudinaliter striatus; 
limbus oblique bilabiatus, lobis rotundatis, labii inferioris longi- 
oribus. Stamina 2, antica tubo inclusa; filamenta infra medium 
tubo affixa, dilatata, apice incrassata ; antkerae cobaereutes, dense 
barbatae. Discus leviter oblique cu pularis. Ovarium elongatum, 
styloque pubescens, distinct© biloculare, ovulis numerosissimis ; 
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stylus filiformis, vis exsertus, stigmate distincte bilamellato. 
Capsula pubescens, immatura cum stylo persiatente sesquipolli- 
carisj matura absque stylo circiter polliearis, valvis tortis. 
Semina numerosissima, oblouga vel ovoidea, lin. longa, 
utrinque apiculata, foveolato-reticulata. 

Szechuen : near Tachienlu, Pratt , 147; Yijnnan : Yunnanfu, 
JDucloux, 120. 

duercus (§Pasania) Carolina, Shan ; Q. pallida , Blume, 
similis, sed foliis serratis, cupulse squamis 'arete adpressis, glande 
majore, divert. 

Arbor 40ped. alta ( Henry ). Ramali juniores paulum sulcati, 
grisei, sparse conspicueque lenticellati. Folia oblonga, 5-6 poll, 
longa, l|-2 poll, lata, acuminata, basi cuneata, supra medium 
serrata, axillis nervorum primariorum tomentosis exceptis glabra, 
costa et nervis primariis lateralibus arcuatis utrinque circiter 20 
supra leviter impressis, infra conspicue elevatis j petioli 6-9 lin. 
longi. Flores desunt. Fructus maturi solitarii secus pedunculum 
erassum dispositi. Cupula patelliformis, 1| poll, diametro; 
squamae multoseriatse, arete adpressse, glabrse, incrassatse, basi 
latse, superiorum apice apiculatae. Gians depresso-globosa, 
glabra, nitida, 14 lin. alta, If poll, diametro. 

Yunnan : Talang, 6000 ft., A. Henry, 18289. 

The species is named in memory of Caroline, the deceased wife 
of Dr. Augustine Henry. 

Pellsea squamosa, Hope ei C. H. Wright; P. geranicefoliam , 
Pee, et Clieilanihem Kirkii, Hook., simulans, differt frondibus 
basalibus subter dense squamosis. 

St ip it es caespitosi, paleis lanceolatis deciduis vestiti, castanei, 
1-6 poll, longi. Frondes basilar es deltoideae, bipinnatifidae, supra 
glabrae (costa parce squamosa excepta), subtus paleis lanceolatis 
acuminatis stramineis dense vestitse ; frondes superiores deltoideae, 
hi- vel (in parte inferiore) tri-partitse, lobis oblongis obtusis, 
supra glabrae, subtus albido-farinosae et ad costas squamosae. 
Sori lineati, integri, multisporangiati: sporae globosae, 45-55 p 
diaiu, 

Yunnan : Yuanchang, 2500 ft., A . Henry , 18209. 
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I.—Introduction. 

A considerable amount of work has been done at the phyto¬ 
plankton of the freshwaters of Western Europe and even of 
Africa, hut up to the present little attempt has been made to 
investigate the freshwater plankton of the British Islands. 

The first paper dealing with this subject was a short description 
of some plankton from the Isle of Mull, published by Borge * in 
1897. Another and more comprehensive paper has dealt with 
the plankton of Lough Neagh, Lough Beg, and the IJpper River 
Bannf. A 4c Preliminary Report on the Phytoplankton of the 
Thames ” has also been recently published by Dr. EritschJ. These 
are the sole contributions to British freshwater phytoplankton 
np to this date. 

The present contribution deals with plankton-material collected 
from lochs in different parts of Scotland and the Outer Hebrides. 
By means of two successive grants obtained from the Royal 
Society during 1901 and 1902. we have been enabled to investi¬ 
gate the Alga-flora of large areas of Scotland, particularly of the 
north and north-west. The collections were very varied and 

* O. Borge, “ Algologiska Notiser: 4. Siisswasser-Plankton aus der Inseln 
Mull.” Botaniska Notiser, 1897. 

t W. West & G-. S, West. “ A Contribution to the Freshwater Algse of the 
North of Ireland.” Trans. Roy. Irish Acad, sxsii. sect. B, part L, August 
1902. 

X F. B. Fritsch. “ Preliminary Report on the Phytoplankton of the Thames.” 
Ann. Bot. xvi., Sept. 1902. 
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rich, but, owing to the extensive nature of the districts that 
required investigation, comparatively little time could be devoted 
to the special work of plankton-collection. As the mass of 
material collected is representative of one of the richest and 
most prolific areas in Europe for freshwater algse, it will require 
considerable time to thoroughly work up, and for this reason we 
have thought it advisable to publish the few plankton-algae 
separately. 

The plankton-material was obtained in the usual way by using 
long conical nets of very fine miller’s silk. On some of the lochs 
on which boats could not be obtained, good material was collected 
by taking up a position on rocks at a distance from the shore 
and bailing the clear water through the nets for an hour or more. 

The plankton was found to be very rich in Desraids, and 
several very interesting new species were obtained. 

A few Peridiniea?, Khizopods, Rotifers, &c. have been noted 
from the different collections, and for the determination of 
certain of these forms we express our thanks to Mr. E. Lemmer- 
mann of Bremen. He has also examined some of the material 
from certain of the lochs for algse, and we have included one or 
two species which he noted but which we ourselves had not 
observed. 

II.—Detailed Account op the Plankton op the Lochs 

INVESTIGATED. 

In the tabulated descriptions of the plankton-collections the 
relative frequency of a species is indicated by the letters “ cce” 
= very abundant, ££ cc” = common, “ c ” = fairly common, £e r ” 
= infrequent, ££ rr J? — rare, and “ rrr ” = very rare. 

The plankton from the following eleven Lochs was mostly 
collected in the summer and autumn, and is tabulated separately 
from a few small collections made in the South of Scotland during 
the spring. 

Loch Shin , Loch a Q-harbh Bhaid Mhoh\ Sutherland. 

The collections were made in August 1901, and on both lochs 
boats were used. The material obtained from Loch Shin was 
collected from a broad part towards the south-east end of the 
loch. Although this loch is 17 miles in length, it scarcely 
averages half a mile in width : it is 270 feet above the sea-level 
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and is situated in a wild hilly district, although the hills in the 
immediate neighbourhood seldom rise higher than 1500 feet. 
Loch a Grharbh Bhaid Mhoir is situated in a very wild region 
north-west of Ben Arcuil (2580 feet), and is very deep for its 
size; it is about a mile and a half in length and less than a 
quarter of a mile broad. 

The two Botifers Noiholca longispina , Kellicott, and Anurcea 
cochlearisy Grosse, were abundant in both these lochs. The 
Heliozoan Glathrulina elegans, Cienk., was by no means un¬ 
common in Locb Shin. Geratium hirundinella occurred in both 
lochs, and was particularly abundant in Loch a Grharbh Bhaid 
Mhoir. Prom the latter loch Lemmermann reports the occur- 
rence of Feridinium Willeiy Huitfeldt-Kass. 

Loch Mor JBharabhaiSy Lewis , Outer Hebrides . 

. This loch is a little more than a mile in length and rather less 
in width; it is situated near Barvas quite close to the sea, and 
is somewhat shallow. The surrounding land is not many feet 
above sea-level, and the margin of the loch is in some places 
quite sandy. The material was collected in August 1902 by 
means of a boat. 

The Botifer Anurcea cochlearisy G-osse, was abundant, and the 
three following species of Bhizopods occurred profusely 
Arcella diseoides , A. vulgaris, A. vulgaris var. gibbosa , and 
Trinema enchelys. A long-spined form of Mallomonas acaroides , 
Perty, was also observed, but not in abundance. One of the 
features of this plankton was the abundance of the lowmr forms 
of the green algae. 

Loch Laxadale, Harris , Outer Hebrides . 

This loch is situated amongst rocky hills near Tarbert, the 
highest mountain in Harris (Clisham, altit. 2622 ft.) being only 
three miles distant. It is about one and a half miles long, a 
quarter of a mile in width, and is about 40 ft. above sea-level. 
The material was obtained on a stormy day in August 1902, 
when there were very large waves on the loch, by passing a large 
volume of water through one of the silk nets. The following 
Bhizopods were observed;— Arcella diseoides , Hiffiugia pyri- 
formiSy D. globulosa, Centropyxis aculeata, Euglypha ciliatay and 
Trinema enchelys . 
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Loch Han Eun, Loch Skealtur, H. Uist , Outer Hebrides. 

The material was collected in yery stormy weather in August 
1902, by allowing a large volume of water to pass through silk 
nets. 

Loch Kan Eun, which is about two miles in length and very 
little above sea-level, has both rocky and peaty surroundings. 
The plankton contained the following Bhizopods :— Arcella 
vulgaris (gigantic form), Diffiugia pyriformis. Euglypha alveolata , 
Sphenoderia lent a, and Trinema enchelys . The Botifer Hotholca 
longispina was also in abundance. It was the richest plankton 
we have examined for Desmids. 

Loch Skealtur is not more than half a mile in length, and is 
very little above sea-level; its surroundings are both rocky and 
peaty. The following Bhizopods were abundant in the plank¬ 
ton :— JDiffiugia pyriformis , Centropywis aculeata , Euglypha 
ciliata , and Cyphoderia Ampulla . 

Loch a Bhursta , Benbecula , Outer Hebrides. 

This is a small loch situated towards the centre of the island 
amidst surroundings of rock and peat. It is not more than half 
a mile in length, and the material was obtained by passing a 
large volume of water through the nets. The collections were 
made in August 1902. 

Loch Tag , Loch Katrine , Loch Achray, Perthshire. 

Loch Tay is about twelve miles long and 290 ft. above sea-level; 
it is situated in proximity to high mountains which reach an 
altitude of 4000 ft. The opportunity thoroughly to investigate 
this loch did not occur, and the plankton-collections were made 
in July 1902 from near the head of the loch *. 

Loch Katrine is about seven or eight miles long and 364 ft. 
above sea-level; it lies in the midst of mountains from 2000- 
3000 ft. high. The plankton was obtained from the outlet of 
the loch in April 1903. 

Loch Achray is a little more than a mile in length and 276 ft. 
above sea-level. It receives its water from Loch Katrine, which 
is only a mile and a quarter distant. The plankton was obtained 
over the deeper parts of the loch, in April 1903, and is very 
similar to that obtained from Loch Katrine. 

* [Since the above was written, further plankton collections have been made 
in July im-G. S. W. } 3rd Sept., 1903.] 
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The two Eotifers JSfotholca longispina, Kellieott, and Anion cea 
cocldearis , Gosse, were very abundant in tlie plankton of Loch 
Tay ; and the following Ehizopods occurred :—Areella discoides, 
A. vulgaris var. gibbosa, Diffiagia glob id os a, Euglypha alveolata , 
and Trinema enchelys. 

In Loch Katrine the Ehizopods Gyphoderia Ampulla and 
Trinema enchelys were abundant. 

In Loch Achray Peridinium tabulation was abundant, and 
Jlicrogromia socialis, Liplophrys Archerii, and Areella vulgaris 
were observed frequently. 

The Heliozoan Clathrulina elegans was plentiful in the plank¬ 
ton of all three lochs. Qeratiim tetraceros was observed from 
Loch Katrine. 

Loch Loon , Ayrshire . 

Loch Loon is the largest loch in the South-west of Scotland, 
being some five or six miles in length. The head of the loch is 
situated near high mountains, which reach an altitude of 2668 ft. 
on the one side and 2761 ft. on the other. The material was 
collected in May 1902, chiefly towards the south end of the 
loch. 

The Eotifers JS 7 otholca long i spina, Kellicott, and Amorce a 
cochlear is, Gosse, were abundant; and Peridinium Willei, 
Huitfeldt-Kaas, and Mallomonas acaroides, Perty, were also 
frequent. 

The following Ehizopods were also observed in the plankton:— 
Gentropyicis aculeata, JSFabela collaris , N. flahellulum, and 
Muglypha ciliata . 
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The Plankton from three of the more Lowland Lochs was not 
rich, and contained no Desmids; it has therefore been placed in 
a separate table, as it is so very different from the rest of the 
material obtained from the more hilly regions, f 

Plankton from Loch Thom , Renfrewshire; Loch Humphrey* 
Dumbartonshire ; and Loch Wood-end , Lanarkshire . 

The material was collected from these three lochs in April, 
1903, by allowing the water near the outlet of each loch to pass 
through the nets for some time. Pew species were obtained, 
and this is to be chiefly attributed to the earliness of the season. 

Loch Thom is about one and a half miles in length, and is 
600 ft. above sea-level, with high moorlands at its head. 


Species. 



Remarks, 


| 

i 


Chlorophycese. 

Ulofhrix sonata , Kiitz.j ... ' r 

Hplnerella lacustris , Wittr.!. ee 

Tandorina Morum, Bory.j ... ■ ... ; e 

Sphm'ocystis Sehroeteri , Chodat.j ... , u , 


Phseophycese. 

Dinohryon Sertularia , Ehrenb. I ... ; c 


BacillariesB. 


Sgnedra pidchetta ., Kiitz. 

Asteriomlla formosa, Hass... 

„ gradllima, Heib. 


... | r 
cue i ccc 


ere 


i 


Tahellaria flocculosa, Kiitz.j r ! r 

„ 'finestrata, Kiitz., var. j j 

asteriomlloides, Grun. ! ... | e 


I Teiracyclus lacustris, Ralfs.; ... i cc 

j Melosiragmnulata, Ralfs .,....! ccc | cc 


: Myxopkycess. 

j 

I Osdttatoria tenuis , Agh. ... 

| Gfglo&phmrmn KAlfsmgianuhi, Nag.i cue 


r 

cc 


This might readily be ; 
placed as a slender j 
form of A. formosa. j 


Abundant and with 
sporangia. i 

I 
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Loch Humphrey is less than a mile in length, and is situated 
at an altitude o£ over 1000 ft. 

Loch Woodend is a small lowland loch about 260 ft. above 
sea-level. 

Perklmhim tabulatum and Glenodininm einctum were frequent 
in Loch Humphrey, and Ceratium tetraceros , Schranch, was 
present in Loch Thom. The Eotifer Anurcea cocMearis , Gosse, 
was abundant in both Loch Thom and Loch Humphrey. 

III. —Systematic Account of the most interesting 
Species in the preceding Plankton Collections. 

Owing to the extraordinary richness of the Scottish plankton 
in Desmids, the following account is almost entirely concerned 
with these plants, and in it we have attempted to clear up many 
of the difficulties of their nomenclature. 

With the permission of Sir John Murray, we have included 
in this account six Desmids from the plankton of Sutherland: — 
JSuastrum vernicomm , Elirenb., var. planctonicum , var. n.; 
Micrasterias Murrayi , sp. n.; 2Zanthidium subhastiferum , West, 
and var. Murrayi , var. n.; St a u on strum jacu 1 iferwm , West, var. 
subeoccavatum , var. n.; St. Arachne. Balfs, var. curvatmi , var. n.; 
and Sf. brevispinitm , Brel)., var. retusum , Borge: material con¬ 
taining specimens of these has been collected and kindly 
forwarded to us hv Mr. J. Murray of Edinburgh, who is engaged 
on the Lake Survey (Pullar Trust). These are included because 
of the interesting comparisons they afford with other Desmids 
observed in our own plankton collections. 


Class CHLOEOPHYCE M. 

Order Conjugate. 

Pamily Desmidiacejl 

Genus Genicularxa, Be Bary. 

1. G. ELEGANS, sp. 11 . (PL 14. ffgS. 1, 2.) 

Gr. elongata, cellulis diametro 20-2S-plo longioribus, leviter 
exirvatie, cylindricis, polis leviter dilatatis et ffrmioribus; mem- 
brana dense et irregular iter asperulata; ehromatophoris 2, 
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parietalibus, laxe spiraliter eontortis, anfraetibus 1|~4, pyre- 
noidibus in serie singula numerosis. 

Long. cell. 303-427 p ; lat. cell. 14-16*3 p ; lat. apie. 17-18*5 p. 

Sab. Loch Han Eun, 1ST. Uisfc, Outer Hebrides. 

Tbis interesting Desmid occurred in small quantity amongst 
other rare species in the plankton collections from the above- 
mentioned lake. It is distinguished from Genicularia spiro - 
t&nia, He Bary, by its narrower and more elongate cells, and by 
the fewer turns (from one and a half to four), and therefore the 
laxer disposition of the two spiral chloroplasts. 

The cell-wall is rough with small sharp granules as in G. spiro- 
tcBnia and the rough species of the genus Gonatozygon. Each cell 
possesses a prominent nucleus embedded in a small inass of 
protoplasm near its central portion. 

Genus Closteritjm, Xitzsch. 

2. C. Cynthia, Be Sot. Beam. It ah 1867, p. 65, t. 7. f. 11. 

Yar. cttrvatissimum, var. n. (Pl. 14. fig. 3.) 

Yar. celiulis plus elongatis et multi incurvatis; pyrenoidibus 
6 in chroinatophora unaquaque. 

Lat. 12*5 p ; apicibus 88 p inter se distantibus. 

Sab. Loch a Bhursta, Benbecula, Outer Hebrides. 

This variety is much elongated without changing the curvature,, 
so that although the apices are only 88 p apart, a distauce of 
102 p can be measured across the curvature. The curvature 
occupies 210° of arc, which is greater than any curvature 
recorded for this genus. 

Genus Euastrum, JEkrenb. 

3. E. verrucosum, JEhrenb. : Ralfs , Brit. Beam. 1848, p. 73, 
t. 11. f. 2. 

Yar. plahctohicutt, var. n. (PI. 15. fig. 4.) 

Yar. sinu late aperto; lobis lateralihus integris, obtuse conieis- 

Long. 90 p ; lat. 91 p ; lat. isthm. 19*5 p. 

Sab. Loch Buar, Sutherland (J. Murray) ! 

This striking variety occurred plentifully in the plankton of 
the above-mentioned lake, and is characterized by the conical 
outstanding lateral lobes with entire margins. "With the excep¬ 
tion of the sinus, which is widely open, the rest of the clr racters 
are as in the typical form. 
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Genus Micrasterias, Agh . 

4. M. Murrayi, sp. n. (PL 15. figs. 1, 2.) 

M. mediocre, tarn longa quam lata, profundissime constricta, 
sinu acutangulo late aperto ; semicellulae late subsemicirculares 
■et profunde quinquelobm, iucisuris inter lobes late apertis ; lobo 
polari cum lateribus subparallelis, prope apicem subito dilatato, 
apice retuso-emarginato, angulis emarginato-dentatis, cum denti- 
culo minuto intra marginem angulos emarginatos versus ; lobis 
lateralibus sequalibus, in lobulis aequalibus 4 divisis, incisura 
median a multe profundiore, lobulis emarginato-dentatis; cum 
serie denticulorum minutorum intra margines incisurorum pri- 
mariarum 4 et sinus. 

Long. 142-151 g ; lat. 142-147 g ; lat. isthm. IS g. 

Hah. Lock Ruar, Sutherland (J. Murray) ! 

This species was in abundance, and its characters, which are 
very constant, do not agree with those of any described species 
of Micrasterias. The incisions between the lobes and lobules are 
.all widely open with concave sides, which causes them to he 
widest about the middle. The sinus, which is more open than 
that of any other incised Micrasterias, is one of the most striking 
features of the species. 

The only two species with which it could he confounded are 
M. papillifera, Breb., and 2L radiosa , Ralfs (particularly var. 
ornata , Nordst.). 

From M. papillifera it is distinguished by the "widely open 
sinus and incisions, which are also deeper, and by the very 
different form of the polar lobe. It is distinguished from 
M. radiosa by the widely open sinus and incisions, which are not 
so deep, and by the absence of tbe further subdivision of the 
superior lateral lobes. 

21. Murrayi possesses a series of minute denticulations along 
the margins of the sinus and each of the incisions between tbe 
lobes. This character is present iu M. papillifera, and also in 
21. radiosa var. ornata . 

Var. triqfetra. (PL 15. fig. 3.) 

Var. eellulis triquetris, a vertice visis triradiatis. 

Long. 163 ju ; lat. 151 g; lat. isthrn. 16 g . 

Hob. Loch Loon, Ayrshire. 

This extraordinary variety is of great interest, as only one 
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other triangular form, of this geims has been previously observed, 
viz., M. pinnatifida , Rails, var. trigona , "West (in Journ. Bot. 
xxvi. (1888) p. 206, t. 291. f. 15). 

Gfenus Xanthimitm, Rhrenb. 

5. X. antxlopcecm, Kiitz. Spec. Alcjar. p. 177.—Cosmarium 
antilopoeum, Breb. in Linn tea , xiv. (1810) p. 218. X. fascicu- 
latum, RaJfs , Brit* Desm. (ex parte), t. 20. f. 1 a , c. 

The plankton-forms of this species are numerous and variable. 
Many of them are strictly typical, but more often they are not. 
One of the most abundant forms has the spines much reduced 
in size and number, some of the angles being occasionally quite 
destitute of spines. The semicells are also somewhat inflated. 
(PI. 16. fig. 1.) 

Long, sine spin. 51-55*5 /u ; lat. sine spin. 41-50 p ; long. spin. 
2-9*5 p ; lat. isthm. 11*5-11 p. 

Hob . Loch Boon, Ayrshire. 

6. X. contegyeesum, West G-. S. West , in Journ. Linn. Soc 
Bot. xxxiii. (1898) p. 298, t. 17. f. 2.—X. antilopoeum ? var., 
West Sf 6r. S. West , in Trans. Linn. Soc ., ser. 2, Bot. y. (1S96) 
p. 252, t. 16. f. 1. 

Tar. planctonicum, var. n. (PL 16. figs. 2, 3.) 

Yar. major; sinu minus aperto, lineari, ad extremum ampliato ; 
semicellulis in centro serobiculatis et cum tumore parvo ; a 
vertice visis ellipticis cum tumore parvo iu medio utrobique. 

Long, sine spin. 19-52 p; lat. sine spin. 16-49 p ; long. spin. 
16-23 p ; lat. isthm. 12*5-13*5 p ; crass. 31 p. 

Sab, Loch Shin, Sutherland. 

This variety was extremely abundant from Loci) Shin, and its 
characters are so striking that it might perhaps be regarded as 
a distinct species (X. planctonicum), The cells are larger than 
those of X controversion, the sinus is closed, the spines are 
longer, and those of tbe inferior angles are less divergent; in 
the centre of the semicellsxM a scrohieulated area which is 
thickened and shows as'"a protuberance in the vertical and 
lateral views. As in typical X, controversion , odd spines of this 
variety are frequently replaced by a pair. 

It should be compared with X. tetracanthum , "W. B. Turn, (in 
Rough Sv. Yet.-Akad, Handl. Bd. xxv. (1893) no. 5, p. 101, 
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t 13. f. 29), from which it differs in its hexagonal semicells, 
closed sinus, and longer spines. 

7. X. tetracenteotum, Wolle, Desm. TT. 8. p. 95, t. 22. 
ff. 8,9 ; West Sf G. 8. West , m Trans. Linn. Soc ser. 2, v. 
(1896) p, 253, t. xv. f. 24.—Arthrodesmus incrassatus, Lagerh. 
in. Of vers, af K. Vet.-AJcad. Fork. (1885) no. 7, p. 242,1.1. f. 18. 

A form with a more pronounced central protuberance. (PL 16. 
eg. i.) 

Long. 58 ft ; lat. sine spin. 52 ft, cum spin. 79 ft ; long, 
spin. 10*5-15 5 p ; lat. isthm. 15 p ; crass. 36 p. 

Hah. Loch Laxadale, Harris, Outer Hebrides. 

8. X. subhastiferuMj West, in Journ. Linn. Soc. 3 Bot . xxix. 
(1892) p. 166, t. 22. f. 4. 

Long. 52-53*5 p ; lat. sine spin. 48*5-53*5 ft, cum spin. 81- 
86 ji ; long. spin. 14-16 p ; lat. isthm. 14-16*5 p; crass. 29 p. 
(PI. 16. figs. 4, 5.) 

Hah. Loch Grhriar and Loch Nan Cuinne, Sutherland (/. Mur¬ 

ray)'. 

The Scotch specimens of this species were identical in all 
respects with those observed from Ireland. A certain amount 
of variability of the spines was noticed, one spine being fre¬ 
quently reduced or absent ( cf. PL 16. fig. 5 a). The great 
majority of the specimens possessed two equal divergent spines 
placed one above the other. 

Yar. Miterayi, var. n. (PL 16. fig. 6.) 

Tar. semieellulis suhobsemicircularihus, apicibus truneato- 
convexis, angulis superioribus cum spinis longis geminatis 
subhorizontaliter dispositis. 

Long. 52 ft ; lat. sine spin. 50*5-51*5 ft, cum spin. 87-89 ft ; 
long. spin. 18-20 ft ; lat. isthm. 17 fi; crass. 28 ft. 

Hah. Loch Nan Cuinne, Sutherland (/. Murray) ! 

Genus Cosacaeutm, Cor da. 

9. C. Lundellh, Help, in Mem . Accad. Sci. Torino , ser. 2, 
xxx. (1878) p. 13, t. 7. ff. 62-64.—C. subcirculare, W. JB. Turn, in 
K. Sv. Vet.-AJcad. Handh xxv. (1892) no. 5, p. 52, t. 8. f. 3, and 
t. 9. ff. 27, 37. 
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Yar. jethiopicum, West & G-. S. West , in Journ. Bot. xxxv. 
(April 1897) p. 114 

Long. 69 p; lat. 61 p ; lat. isthm. 28 p ; crass. 40/x. (PL 15. 
fig. 7.) 

Sab. Loch. Shin, Sutherland. 

10. C. Capithlijm, Boy Sf Biss, in Journ. Bot . xxiv. (1886) 
p. 195, t. 268. f. 9. 

Yar. orcehl ahdictjh, Borgesen, Ferskv. dig. Ostgronl ., lfe<7- 
delelsen om G-ronl. 18, Kjobenhavn, 1894, p. 16, t. 1. f. 5. 

Long. 28-31 p; lat. 25 ju ; lat. isthm. 9-11*5 p ; crass. 16 p. 
(PL 15. fig. 5.) 

1Jab. Loch Loon, Ayrshire. 

11. C. abbre viattjm, Bacib. in Bamietnilc. Wydz. matem- 
przy . AJcad. TTmiej . Krakoiv . x. (1885) p. 83, t. 10. £. 13. 

Yar. major, angulis superioribus rotundatioribus. 

Long. 20-28 p ; lat. 22-29 p ; lat. isthm. 5*5-8 p ; crass. 10*5- 
13 p. (Pl. 15. fig. 6.) 

Sab. Loch Shin, Sutherland. Loch Mor Bharabhais, Lewis 
Outer Hebrides. 


Genus Arthrodesmus, j Ehrenb. 

12. A. crassus, sp. n. (PL 14. figs. 8, 9.) 

A. parvus, circiter tam longus quam latus (sine spinis), mo dice 
eonstrietus, sinu latissime aperto leviter acuminate; semicellulae 
obverse subtriangulares, marginibus lateralibus levissime con- 
vexis, apice late convexo, angulis acutis spina brevissima instructis; 
a vertice visse late elliptico-fusiformes, polis acutis cum spina 
brevissima. 

Long. 21-24 p ; lat. (sine spin.) 19-23 p ; long. spin. 1*5 p ; 
lat. isthm. 9*5-12*5 p ; crass. 13 p. 

Sab. Loch Mor Bharabhais, Lewis, Outer Hebrides. 

This plant is of the same size as A. psilosporus , Hordst. et 
Lofgr. (in Wittr. & Hordst. A3g. Exsic. 1883, no. 558), but is 
relatively shorter, and the semicells are never retuse either at 
the sides or the apex; the vertical view has also more acute 
poles. 

It is distinguished from A. BTiimus , W. B. Turn., by its more 
robust aspect, its convex apices, much shorter spines, and its 
greater thickness in the vertical view. 

2 a 2 
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In its general form A. crassus might be compared with A . con¬ 
troversies? West, but the exceedingly small size and delicacy of 
the latter is sufficient to distinguish it. The vertical view is also 
broadly elliptical, whereas that of A. crassus is fusiform-elliptic. 

13. Arthrodesmus qujrieerus, sp. n. (PI. 17. figs. 9, 10.) 

A. submagnus, paullo longior quam latus (sine spiuis), modice 

eonstriclus, sinu latissime aperto et rotundato vel interdum 
extremum versus angustiore; semicellulse subtriangulares, mar- 
ginibus lateralibus eonvexis, apice late concavo, angulis spina 
valida longissima recta divergence instructis; a vert ice visse 
ellipticse, polis cum spina valida longissima; cellulis fere tortis. 

Long, sine spin. 28-31 g; lat. sine spin. 25-26 g; long, spin 
31-44 fj ,; lat. isthm. 6-9-5 g ; crass. 10-11 g. 

Ilab. Loch Shin, Sutherland; Loch Laxadale, Harris, Outer 
Hebrides. 

This species occurred in prodigious quantity in the plankton 
of Loch Shin. It is distinguished from the biradiate form of 
Staurastrmn jaculiferum by the outward form of the cells, with 
retuse apices, and by the longer spines. One of its most con- 
spicuous features is the torsion of its cells, which appear to be 
twisted at the isthmus. The specimens showed a certain amount 
of variability. 

14. A. triangularis, Lagerh . in Ofvers. af K. Yet .-Abaci 
Forh . (1885) no. 7, p. 244, t. 27. f. 22.—A. Incus, Hass var. 
triangularis, Lagerh . in Nuom Fotarisia, iv. (1893) p. 182. 

Var. hebridartth, var. n. 

Var. corpore sendee!lularum robustiore, apieibus eonvexis, sinu 
minus aperto, spinis validioribus et paullo longioribus; membrana 
cum scrobiculis parvis et sparsis. 

Long. 32*5 g; lat. sine spin. 25 g, cum spin. 84*5 ft ; lat. 
isthm. 8*5 fx ; long. spin. 27-31 jjl. 

llab. Loch Kan Eun, X. Hist, Outer Hebrides. 

This variety resembles A. triangularis . var. americanus . West 
& G. S. West, more than the typical form, but the spines are 
much stouter and longer. It should also he compared with 
A. Incus, var. subtriangularis , Borge (in Botau. Xotiser, 1897, 
p. 212, t. 3. f. 4). 
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Gf-enus Stattrasteijm, Meyeru 

15. S. ctjetatitjm, West> in Journ . Linn* Soc RoZ. xxix. 
(1892) p. 172, t. 22. £. 18. 

The specimens were almost exactly like tlie original Irish 
examples. 

Long, sine spin. 81-32*5 /*; lat. sine spin* 81-35/*; lat. cum 
spin. 71-75 /*; long. spin. 21-23 /* ; lat. istkixu 6*5-8 /*. (Pl. 17. 
fig. 12,) 

iZb&. Loch Shin, Sutherland. 

16. S. jaculiferum, West , Z. c. t. 22. f. 14. 

There seems little doubt that Arihrodesmus longicornis , Roy, 
is merely a biradiate form of & jaculiferum in which the spines 
are not quite so divergent. Borgesen ( u Freshw. Alg. Faeroes,” 
in Botany of the Fseroes, parts i. 3 Copenhagen, 1901, p. 232, t. 8. 
f. 1) has observed specimens from the Faroe Is. in which one 
semicell was biradiate and identical with that of Arihrodesmus 
longicornis , the other semicell being triradiate and agreeing with 
that of typical Stmrastrum jaculiferum . Borge (in Botan. 
Notiser, 1897, p. 213, t. 3. if. 5, 6) has also fonnd the biradiate 
form in plankton material collected in the Isle of Mull. 

We find considerable variability in the amount of divergence 
of the spines, and the three forms of S* jaculiferum generally 
met with are :— 

Forma bibadiata. ( Arihrodesmus longicornis , Roy.) A 
variable form, sometimes with a longer isthmus. (PL 17. fig. 1.) 

Long, sine spin. 21-27 \x ; lat. sine spin. 17-20 fi ; long. spin. 
25-31 g; lat. isthm. 5*5-7 5 /*; crass. 12*5 /*. 

Hab. Loch a Grharbh Bhaid Mhoir, Sutherland. Loch Mor 
Bharabhais, Lewis ; and Loch Skealtur, N. Uisfc, Outer Hebrides. 
Loch Tay and Loch Katrine, Perthshire. Loch Boon, Ayrshire. 

Forma tbieadiata. (PL 17. figs. 2, 3.) 

Long, sine spin. 21-24 g.• lat. sine spin. 17-18 /*; long. spin. 
24-35 g ; lat. isthm. 7*5 /*. 

Hab . Loch Mor Bharabhais, Lewis, Outer Hebrides. Loch 
Boon, Ayrshire. Loch Tay, Perthshire. 

Forma quadrieadiata. (PL 17. fig. 4.) 

Long, sine spin. 23/*; lat. sine spin. 17-19 /*; long. spin. 
29-31 jul ; lat. isthm. 6 /*. 

Hab. Loch Mor Bharabhais, Lewis, Outer Hebrides. 
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Yar. excayattjm, yar, n. (PL 17. fig. 5.) 

Yar. cum sinu latissime ex carat o et isthmo el on gat o-cylin drico. 
Long, sine spin. 26-27 p ; lat. sine spin. 16-19 /a ; long. spin. 
21-29 p ; lat. isthm. 8*5 p. 

Sab. Loch Shin, Sutherland. 

Yar. subexcavatum, var. n. (PL 17. figs. 6-8.) 

Yar. corpora minore et spinis Yalidioribns ; sinu excavato et 
isthmo subcylindrico. 

Long, sine spin. 25-28 p ; lat. sine spin. 16-18 p ; long. spin. 
25-81 p ; lat. istlim. 6*5-7 p . 

Sab. Loch Buar, Sutherland (J. Murray )! 

17. Statteastetjm abistifeettm, Balfs, Brit . JDesm. 1848, 
p. 128, t. 21. f. 2. 

Yar. pbotttbebans, var. n. (PL 14. fig. 5.) 

Yar. apicibus cellularum in medio valde convexis ; semicellulae 
a vertice visas triangulares, lateribus in medio convexis. 

Long, sine spin. 28-27 p; lat. sine spin. 24-27 p; long. spin. 
18*5-17 p ; lat. isthm. 9*7 p. 

Sab . Loch ISTan Eun, 1ST. List, Outer Hebrides. 

This variety differs principally in the convex apices of the 
seinieells, and in the convex swelling in the middle of each side 
of the vertical view. 


18. S. megacanthum, Lund. in Sou. Act. B . 8oc. Scient . 
Upsala, ser. 8, viii. (1871) no. 2, p. 61, t. 4. f. 1. 

Yar. scoticxjm:, var. n. (PL 16. fig. 8.) 

Yar. apicibus cellularum rectis vel leviter concavis, sinu paullo 
apertiore, spinis longiorihus et leviter divergentibus. 

Long, sine spin, 85-44 p; lat. sine spin. 88-51 p, cum spin. 79- 
111 p; long. spin. 19-34 p; lat. isthm. 10*5 p. 

Sab. Loch Shin, Sutherland. Loch Loon, Ayrshire, 

This variety varies considerably in size, and is unquestionably 
the plant described and figured by Borge as ct ? 8. meyacantlmm, 
Lund, forma” from plankton collected in the Isle of Mull. It 
is readily distinguished from typical 8. megacanthum by the 
slightly hollow apices of the cells and the longer, slightly diver¬ 
gent spines. 
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19. Staurastrum mucronatum, Ralfs, in Tenner, FL Tun¬ 
bridge Wells , 1845, p. 192 ; in Ann . Sf Mag . Nat, Mist. xv. (1845) 
p. 152, t. 10. ff. 5, 6.— West Sf G . S. West , Trans . iito?/. Jm7i 

xxxii. sect. B, part 1 (1902) p. 44, t. 2. £. 31. 

Var. subtriangulare, var. n. (PI. 17. fig. 11.) 

Yar. major, siou apertiore, semicellulis cum dorso subrecto 
vel leviter convexo et ventre subsemicirculari. 

Long. 38*5 g; lat. sine spin. 42-44 ft, cum spin. 51-53*5 g ; 
long. spin. 3*8-4*6 g ; lat. isthm. 9*5 g. 

Hah. Loch Doon, Ayrshire. 

20. S. DiCKiEr, Ralfs, Brit. Desm * 1848, p. 123, t. 21. £. 3. 

Yar. rhomboideum, var. n. (Pi. 16. fig. 9.) 

Yar. semicellulis distinete rhomboideis, spinis valde incur- 
vatis. 

Long. 37 g; lat. sine spin. 38*5-46 g ; long. spin. 6-9*5 g ; lat. 
isthm. 8*5 p. 

Mab. Loch Nan Eun, X. TJist, Outer Hebrides. 

21. S. cuspxbatum, Breb . in Menegh . Sgnops. Desm. 1840, 
p. 226; Ralfs, Brit. Desm. 1848, p. 122, t. 21. f. 1, t. 33. f. 10. 

Yar. maximum, West , in Naturalist (1891), p. 247. 

Long, sine spin. 32-34*5 g ; lat. sine spin. 24-25*5 g ; long, 
spin. 15-17 g ; lat. isthm. 3*5-7 g. (PI. 17. fig. 13.) 

Mab. Loch Shin, Sutherland. Loch Mor Bharabbais, Lewis ; 
and Loch Nan Eun, N. IJist, Outer Hebrides. Loch Katrine 
and Loch Achray, Perthshire. 

This variety was very abundant in some of the plankton 
collections and also very variable. In most of the examples the 
spines were curved outwards, sometimes only a little, but often 
very much. 

The different forms of this variety seem to embrace the 
var. longispinum, Lemm. (Botan. Centralbl. Bd. Ixxvi. 1898, 
p. 4 sep.). 

22. S. longispinum Arch. in Pritch. Inf us. ed. 4, 1861, 
p. 743.—Didymocladon ? longispinum, Bail. 1851. 

Long. 90-101 g ; lat. sine spin. 73-82 g ; long. spin. 9*5-32*5 g. 

Mab . Loch Nan Eun, N. Hist, Outer Hebrides. 

The spines of this species vary much in length, and all inter¬ 
mediate stages are met with between the long-spined typical 
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form and var. bidentatum nob. ( = Staurastrum bidentciiim , 
Wittr.). 

53. Staurastrum brasiltexse, Nordst. in Vidensh. Meddel. 
(1S70) p. 227, t. 4. f. 39. 

Tar. Lusdellit, Tf^esf § G. S. West, in Trans . Linn. Sac., 
ser. 2, Bot. v. (1896) p. 259 ; Journ. JBot. xxxviii. (1900) p. 295. 
—S. brasiliense, var. Lundelliaimm, Schnidle, in Bill, till K. 
Sv. Vet.-A lead. Saudi. Bd. xxiv. (189S) Afd. in. no. 8, p. 58. 

Long, sine spin. 79 g, cum spin. 125 g ; lac. sine spin. 68 g, 
cum spin. 125 g; lat. i&tlim. 30 g. 

Sab , Loch a Gharbh Bhaid Mhoir, Sutherland. Loch Nan 
Erai, X. Hist, Outer Hebrides. 

All tlie specimens observed were pentagonal in vertical view, 
‘and were precisely like numerous examples seen from Wales 
and the West of Ireland. It appears to be a Desmid of a dis¬ 
tinctly western type, and even in those areas in which it occurs 
it is more abundant in the plankton than in bog-pools. 

24. 8. rrevispixum, Breb . in Ralfs, Brit . JDesm. 1848, p. 124, 
t. 84. f. 7. 

Tar. ret r stjm, Borge , in Bih. till X. Sv. Vet.-Akad. Sandl. 
Bd. six. (1894) no. 5, p. 36, t. 3. f. 42. 

Long. 52 g ; lat. 41 g ; lat. is thru. 135 g. (PL 14. fig. 6.) 

1lab. Loch Han Cuinne, Sutherland (J. Murray) ! 

25. S. luxatum, Rolfs, Brit. Desm. 1848, p. 124, t. 34. f. 12. 

Tar. plaxctoxicum, var. n. (PL 16. figs. 11,12.) 

Tar. paullo major etlatior, angulis semieellularura acutioribus, 
spmis minoribus; semicellula? a vertice vis?e cum lateribus 
latissime rerusis. 

Long. 40-44 g ; lat. sine spin. 42-50 g; long. spin. 3-5*5 g ; 
lat. isthm. 14*5-16 g. 

Sab. Loch Shin and Loch a Gfharbh Bhaid Mhoir, Sutherland. 
Loch Mor Bharahhais, Lewis; and Loch Han Eun, H. Hist, 
Outer Hebrides. Loch Loon, Ayrshire. Loch Tay, Perthshire. 

This variety is one of the most frequent Desmids of the 
Scottish plankton, and is distinguished from the type by the 
more angular semicells in which the angles are more produced, 
and by the smaller spines at the angles. There is no very 
obvious constriction at the base of the spines. The entire cell is 
finely granulated, the granules being very acute and arranged in 
concentric rings round the angles. 
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26. Statjeastrkm conspicijum, sp. n. (PL 14. fig. 4.) 

S. permagnum, cireiter 1-^-plo latius quam longum, profun¬ 
di ssime constrictum, sinu linear! sed aperto, ad extremo sub- 
ampliato,extrorsum valde aperto; semicellulae elliptico-fusiformes, 
ventre valde eonvexo, dorso eonvexo efc late truncato ad medium, 
angulis valde mamillatis et inerassatis * a vertice visas triangu¬ 
lares, lateribus late coneavis, angulis acute rotundatfe et mamil¬ 
latis ; membrana delicate scrobieulata. 

Long. 83-108 H ; lat. 111-134 p ; lat. isthm. 21-27 p. 

Sal. Loch Shin, Sutherland. 

This plant is one of the largest and most striking species of 
the genus Staurastrum , and, considering its size, it is somewhat 
surprising that it has so long escaped observation. It was 
scarce in the plankton of Loch Shin, but occurred abundantly at 
Bhieonich in a small pool amongst rocks, along with j Fleuro- 
iceniiim nodosum , Staurastrum seccangulare ; S. verticillatum , and 
other rare Lesmids. It can be compared with S. majusculnm , 
"Wolle, from which it is easily distinguished by the form of its 
semicells, its sinus, and the form of the vertical view. 

27. S. g-kanbe, Buln . in Sedivigia (1861), p. 51, t. 9. f. 14. 

Long. 88-98 p; lat. 88-111 p ; lat. isthm. 21-24^. 

Sal. Loch Shin, Sutherland. Loch Is,an Eun, Outer Hebrides. 
Loch Loon, Ayrshire. 

This species was present in moderate quantity in the plankton 
of the above-mentioned lakes. It was subject to certain varia¬ 
tions of form, some of the individuals being proportionately 
wider than others, and many w T ere noticed with a less convex 
back as in the form mentioned by Lundell (in Nov. Act. B. Sot*. 
Seienfc. Upsala, ser. 3, viii. (1871) no. 2, p. 72, t. 4. f. 11). 

28. S. pseudopelagicum, sp. ii. (PL 18. figs. 1-3.) 

S. submediocre, cireiter IJ-plo latius quam longum (cum 
proeessibus), profunde constrictum, sinu aperto et acuminato ; 
semieellulse obverse subsemicirculares, apicibus leviter eonvexis. 
angulis in processus breves validos divergentes produetis, apicibus 
processuum profundiasime bifurcatis; corpora et proeessibus 
granulatis, granulis in annulis concentricis circa processus; a 
vertice visa triangulares, lateribus levissime coneavis vel eonvexis, 
angulis in processus breves robustos produetis. 

Long, sine proc. 27-34*5 p, cum proc. 57-71 p; lat, sine 
proc. circ. 23-30 p, cum proc. 63-86*5 p; lat. isthm. 7*5-13 p. 

Sal. Loch Shin, Sutherland. Loch Tay, Perthshire, 
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This species bears considerable resemblance to 8. pelctgicum, 
Wesfc & G*. S. West (in Trans. Eoy. Irish Acad. vol. xxxii. 
part 1 (1902) p. 46, t. 2. ff. 26, 27), but is distinguished by the 
different form of the semicells and the more open sinus and by 
the processes. The processes of 8. pseiidopelagieum are hollow , 
containing part of the cell-cavity, whereas those of 8. pelctgicum 
are solid projections of the cell-wall. 

8 . pseiidopelagieum might also be compared with some forms 
of 8. paradoxum , Meyen, but is readily distinguished by its 
shorter processes, which are terminated by two large divergent 
spines situated in the same vertical plane. 

29. St^ueastetjm paradoxum, Meyen , 1829 ; BaJfs, Brit . 
Desm. 1848, p. 138, t. 23. f. 8. 

Many of the plankton forms of this species are considerably 
rougher than ordinary examples. The processes are adorned 
with short papillae instead of granules, and near their bases 
these papillae become short spines. 

The two following forms are deserving of special mention:— 

Forma a .—A triangular form with the processes short and 
only slightly diverging. 

Long, sine proc. 33 p, cum proc. 51 p ; lat. cum proc. 65-68 p ; 
lat. isthm. 12*5 p. (PI. 18. fig. 5.) 

Hah. Loch Tay, Perthshire. 

Except for the three diverging spines at the apices of the 
processes, this form greatly resembles St . pseiidopelagieum . It 
also closely resembles 8. Magdalence , Borgesen ( i( Phytoplankton 
of Lakes in the Faeroes,'*’ Bot. of Faeroes, 1903, pp. 618-619, 
fig. 148); in fact the latter has the appearance of some of the 
plankton-forms of 8.paradoxum with spines instead of granules 
or papillae and quadrifurcate apices to the processes. 

Forma h .—A quadrangular form with the processes of normal 
length and more diverging; also with a row of papillations along 
the upper margins of the semicells (visible within each lateral 
margin in the vertical view). 

Long, sine proc. 37 p, cum proc. 63 p ; lat. cum proc. 63 p; 
lat. isthm. 14 p. (PI. 18. fig. 4.) 

Hah. Loch Laxadale, Harris, Outer Hebrides. 

Yar. cingulum, var. n. (PL 18. figs. 6, 7.) 

Yar. processibus longioribus et tenuioribus, sursum gracile 
curvatis ; apicibus semicellularum rectis vel convexis ; basi 
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semicellularum angustiore et subcylindriea, cum aunulo spinarum 
minutarum circ. 12 (visis 7). 

Long, sine proc. 32-40 jx, cum proc. 71-81 y ; lat. sine proc. 
circ. 16-23 fx, cum proc. 64-77 ft ; lat. has. semieell. 11*5-12 g ; 
lat. isthm. 7*5~8’5 g. 

Hah. Loch Shin, Sutherland. Lochs Katrine and Achray, 
Perthshire. 

This variety is distinguished by the narrow, cylindrical base of 
the semicells furnished with a ring of about a dozen minute 
spines. The processes are longer than in typical forms and are 
gracefully curved" upwards. The body of the semicell is fre¬ 
quently covered with small granules, similar to those on the 
processes and arranged in concentric rings round the base of 
each process. In length and in curvature the processes are 
similar to those of S. parado&um, var. longiges , Nordst. 

30. Statjrastrtjm gracile, Ralfs, in Ann, 8f Mag, Nat . Hist, 
xv. (1845) p. 155, t. 11. f. 3; Brit, Desm, 1848, p. 136, t. 22. 
f. 12. 

A form with the processes horizontally disposed, but curved 
upwards towards their apices ; with a few large granules at each 
side of the base of every process. 

Long, sine proc. 52 g; lat. cum proc. 96-102 g; lat. isthm. 12 g. 

Hah . Loch Shin, Sutherland. 

31. S. Arachhe, j Ealfs, in Ann. 4* Mag, Nat, Hist, xv. (1845) 
p. 157, t. 11. f. 6; Brit . Desm, 1848, p. 136, t. 23. f. 6. 

Yar. curvatum, var. n. (PL 18. fig. 9.) 

Yar. processibus leviter extrorsum curvatis ; a vertice visas 4- 
vel 5-radiatae. 

Long. 30 g ; lat. sine proc. 18^, cum proc. 57-70 g ; lat. 
isthm. 9 g. 

Hah, Loch Nan Cuinne, Sutherland (J, Murray ) ! 

This variety is either 4- or 5-radiate, and differs from all other 
forms of S. Arachne in the outwardly curved processes, a 
character which was constant in all the specimens examined. 

32. S. verticillatum, Archer , in Quart . Journ, Micr . Sci, new 
ser. ix. (1869) p. 196. 

Long, sine proc. 76-79 g ; cum proc. 136-143 g; lat. sine proc. 
circ. 36-88 /x, cum proc. 124-130 fx ; lat. isthm. 20 g. 

Hah . Loch Mor Bharabhais, Lewis, Outer Hebrides. 
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This is one of the most interesting o£ British Desmids, and 
has never been recorded since the appearance of Archer’s meagre 
description in 1869. The figure given by Cooke in his ‘British 
Desmids/ 1886, t. 61. f. 8, is entirely imaginary, as he possessed 
neither specimens nor figures. The specimens from, the plank¬ 
ton agreed well with a good drawing in our possession, which 
was copied by the late Dr. J. Boy from Archer’s original sketch. 
Big. 7, PL 14, is the first figure ever published of the species and 
illustrates the remarkable divergent character of the processes. 
IVe have also obtained numerous scattered specimens of this 
rare Staurastrum from bogs in western Sutherland. As in 
S. Opfiiura , the upper surface of the processes is considerably 
rougher than the lower surface. 

33. Staurastrttm: Ophittra, Lund, in Nov* Act. E. Soc . Scient. 
Upsala, ser. 3, viii. (1871) no. 2, p. 69, t. 4. f. 7. 

Long. 77-91 p ; lat. sine proc. 40-46 p, cum proc. 128-169 p; 
lat. isthm. 19*5-26 p. 

Sab. Loch Shin and Loch a (xharbh Bhaid Mhoir, Sutherland. 
Loch Laxadale, Harris, Outer Hebrides. Loch Tay, Perthshire. 
Loch Boon, Ayrshire. 

This fine Desmid appears to be a general constituent of the 
Scottish plankton, although not occurring in large numbers. Like 
S. brasiliense var. Lundellii and S. Arctiscon , it is a Desmid 
of a western type, confined in the British Islands to the western 
districts of Wales and Scotland. It is not confined to the 
plankton, and we have observed it from bogs in both Sutherland 
and the Outer Hebrides. 

Some of the specimens reached a very large size (larger than 
any others we have seen from Britain or the United States, or 
those recorded for Scandinavia), and in all cases the central ring 
of papillae on the apices was composed of conical (and not 
quadrifid) warts. 

Uso individuals were observed which could have been referred 
to var. cambricum , West, although the apical papillae were not 
strictly in accordance with Lundell’s Swedish specimens. As in 
the Welsh variety, the S-rayed forms were the most numerous. 

34. S. SEXAKGULARE, Eabenh. Krypt . FI . Sachs. 1863, p. 621; 
Lund. L c. p. 71, t. 4. f, 9.—Didymoeladon sexangularis, JBuln. 
in Sedivigia (1861), p. 51, t. 9 A. f. 1. 
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Some very large forms were observed from Loeli Shin, Suther¬ 
land ; they were both 5- and 6-rayed, and reached a diameter 
(with processes) o£ 122 p. 

Yar. supernumeraries, var. n. (PL 18. fig. 8.) 

Yar. semieellulis cum proeessu parvo supernumerario inter 
processibus superioribus inferiorib usque. 

Long, sine proc. 51 //, cum proc. 65 p; 3at. sine proc. circ. 42- 
46 p, cum proc. 84*5-90 p ; lat. isfchm. 12 p. 

Hah. Loch Shin, Sutherland. 

35. Staurastrum Arctiscon, Lunch in JSTov . Act . R . Soc. 
Sclent. Ujpsala , ser. 3, viii. (1871) p. 70, t. 4. f. 8.—Xanthidium 
Arctiscon, JEhrenb . 

Long, sine proc. 67-77 p, cum proc. 105-136 p ; lat. sine proc. 
42-49 p, cum proc. 94-121 p ; lat. isthni. 24-26 p. 

JEZhZ>. Loch Shin, Sutherland. Loch Laxadale, Harris; and 
Loch Han Eun, H. Hist, Outer Hebrides. Loch Hoon, Ayr¬ 
shire. 

This is another Hesmid of a distinctly western type, and it is 
much more abundant in the plankton than in any other habitat 
in the areas in which it is found. 

The processes vary considerably in length, and there may be 
from two to seven rings of small denticulations on each process. 

36. S. angulatum, West, 1 Desm. MassachusettsBourn. 
Roy. Micr . Soc. (1888) p. 20, t, 3. f. 20. 

Yar. planctonioum, var. n. (PL 16. fig. 10.) 

Yar. minor, semieellulis rhomboideo-depressis, angulis apicalo 
minuto instructis. 

Long. 47 fj.; lat. 44-46 p ; lat. isthm. 9*5-10'5 p. 

Hob. Loch Shin, Sutherland. 

Genus Spqnuylosium, Breb. 

87. S. pulchrum, Arch, in Brit eh. Inf us. ed. 4,1861, p. 724. — 
Spheerozosma pulchrum, Bail . in Rolfs , Brit. JDesm 1848, 
p. 209, t. 35. f. 2. 

Yar. planum. —Spluerozosma pulchrum, Bail., var. planum, 
Wolle , Desm. T7.8. 1884, p. 29, t. 4. ff. 3, 4 

Small forms :—Long. 16*5-19*5 p ; lat. 1S-25 p ; lat, isthm. 
8-11*5 p. 
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Hab. Loch Shin, Sutherland. Lochs Katrine and Achray, 
Perthshire. 

This variety has not been previously recorded from the British 
Islands. 

Genus Desmtdium, Agli. 

88. D. graciliceps, Lagerh . Of vers. . 0/ K. Vet.-Akad. 

Fork. (1885) no. 7, p. 228.—D. quadratum, Nordst., var. 
graciliceps, Nordst. 1880. 

Long. 28-25 g ; lat. 25-27 : lat. apic. 9*5-11 g ; lat. isthm. 
18*5-20 g- 

Hah Loch Nan Eun, N. List, Outer Hebrides. 

This species was in comparative abundance, and has not 
previously been recorded from the British Islands. We have 
also observed it from Sutherland. 

Order Protococcoidese. 

Bamily Peotococc aceje. 

G-enus Sorastrum, Katz, 

89. S. americanum, Schnidle .—Selenosphserium americanum, 
Boldin , in Bih, till K. 8v, Vet.-Akad. Handl. Bd. xxiii. (1897) 
no. 7, p. 40, t. 2. ff. 88-41. 

Diana, coenob. (c. corn.) 55-61 g ; diam. cell. 11*5-15 g. 

Hob. Loch Nan Eun, N. List, Outer Hebrides. 

Genus Tetraedrok, Kiltz. 

40. T. CRUCIATTTM, West Sf G. S. West , in Bota/iish Tidssh'ift , 
Bd. xxiv. (1901) p. 99 ; Trans, Linn. Soe ser. 2, Bot, vi. (1902) 
p. 198.—Mierasterias cruciata, G. C. Wall, in Ann, Mag . Nat, 
Hist . ser. 8, v. (1860) p. 2S1, t. 13. f. 12, Staurophanum 
cruciatuin, W, B. Turn, in Kongl. Sv. Vet.-Akad. Handl. xxv. 
(1893) no. 5, p. 159, t. 20. ff. 20, 21. 

(a) Forms with each angle subdivided and somewhat irregular. 

Diam. 42-49 g . 

Hah Loch Boon, Ayrshire. 

(h) Smaller forms, very little irregular. 

Diam. 34-38 g. 

Hab . Loch Mor Bharabhais, Lewis, Outer Hebrides. 
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Genus Botryococcus, Kiitz. 

41. B. subeticuSj Lemon, in Bor seining sberichte Biol. 8tat. 
Blon, iv. 1896, p. Ill, cum fig. 6 u. 7. 

Var. planctonicus, Leonm , in ZiW. 

Celluhe globosse, 7-9 p crassse, in familiis globosis vel oblongis 
consoeiatse. 

-ffiz#. Locb Shin and Loch a Gharbh Bhaid Mboir, Sutherland. 

The cells are much smaller than in typical B. sudeticus. 

We think it most probable that both this variety and the type 
are merely forms of B. Braunii, Kiitz. 

IV. —Conclusions. 

1. The Scottish phytoplankton differs considerably from that 
of the western parts of continental Europe. 

2. It is unique in the abundance of its Lesmids. No known 
plankton can compare with it in the richness and diversity of the 
Desmid-fiora. 

3. The most conspicuous of the Lesmids are of a distinctly 
western type,—a type confined almost exclusively to the extreme 
western and north-western shore-districts of Europe and to North 
America. This type of Desmid is known from the west of 
Scotland, Ireland, and Wales, also from Scandinavia, and in 
some cases from Lapland ; it is well represented by Btauo'astruon 
longispinum, 8. brasiliense var. Lundellii , 8. curvatum , 8. jacu™ 
lifer urn ^ 8. aoiatinuon , 8. Ophiura , 8. verticillatum. 8 . Arctiscon , 
Micomsterias furcata and M . conferta, and to a less extent by 
Stauo'a strum sexangulare , 8. aver sum, 8, lunatum var. plancto- 
nicum, and 8* onegacanthum . 

These Lesmids which occur in the plankton are also known to 
us from the bogs and rocky pools of North-west Scotland and the 
Outer Hebrides, and it is of surpassing interest that they should 
have this exclusive European distribution and at the same time 
he frequent in the eastern parts of the United States and in 
Nova Scotia. Certain of these species are also known from the 
Faroe Islands and from Iceland. 

4. The commonest and most abundant Lesmids of the plankton 
are invariably species of the genus 8taurasirum ; and the two 
most abundant species are 8. paradoxuon var. long ip es and 
8. jaculifermn. 

5. One of the most suprising features is the abundance of 
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Staiirastnim Ophiura , >8. Arctiscon , and $. grande in the 
plankton, as all three species are extremely rare in the hogs 1 of 
the western areas in which they occur. 

6. As a striking contrast to the abundance of Desmids, there 
is a most remarkable scarcity of many of ,the free-swimming 
Protocoeeoidese, which the researches of Lemmermann, Chodaf, 
♦Schroder, and others have shown to be relatively abundant in 
the lakes of Switzerland and Germany. Amongst those Proto- 
coceoidese noted only the genus Splicerocystis is exclusively 
confined to the plankton, although many genera which are com¬ 
monly more abuudant in the plankton than elsewhere, such ns 
KirchnerieUcii Botryo coccus, Dictyosplicerhm , &c., were present 
in quantity. 

7. The most striking and characteristic, Diatoms are Asterlo- 
nella gracillima , Tabellaria fenestrata var. asterionelloides, and 
forms of Surirella robusta . Two other interesting species are 
Jthizosolenia eriensis and A. longiseta. 

8. The majority of the species of Staurastrum and Arthro - 
desmus which occur in the plankton are remarkable for their 
long spines or long processes with spinate apices. Even those 
species which are normally long-spined increase the length of 
their spines when in' the plankton. The genus Xanthidium , all 
the species of which are spined, is also one of the commonest 
genera of the plankton. Again, in the Protocoecoideae, the 
subfamily Phytheliese is almost an exclusively plankton group, all 
the species of which are remarkable for their armature of long 
spines. 

This excessive development of spines, which occurs amongst 
the plankton Diatoms as well as amongst the Chlorophycese, is 
obviously for protection, and has been rendered necessary owing 
to the assumption of a purely free-floating existence. 

9. The plankton is much richer in species in the late summer 
and autumn than in the spring. 

10. Several very interesting new species have been obtained 
from the Scottish plankton. St aura strum conspicuum is one of 
the largest and most striking British species of the genus. 
Genicularia elegans is the second known species of the rarest of 
all the genera of Desmids. ArtJirodesmus quirifevus is remark¬ 
able for the length of its spines, and the triquetral variety of 
Micrasterias Murrayi merits special mention on account of the 
additional evidence it affords towards a correct idea of the 
evolution of the genera of Desmids. 
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EXPLANATION OF TllE PLATES. 

a, a? ~ front view (a froute nsa). 
h = vertical view (avertiee visa). 
d = basal view of semieell (a ba^visa). 

Plate 14. 

Figs. 1,2. Ocmcidaria clegans, sp. n. X 470. 

5. Cluster ium Cynthia, Be Not., var. curvaiimmum, var. n. X 470. 

4. Staurastrum conspicmim, sp. n. X 470. 

5. „ aristifcriim, Ralfs, var. prutuhcrans, var. n. X 470. 

6. „ brei'Upinurn, Breb., var. returned, Borge, ■ x 384. 

7. „ vert icilla turn, Arch. X 470. 

5. 0. Arthrodcmus crassits, sp. n. X 47th 

Plate 15. 

Figs. 1, 2. Micros? erias Mur my i, sp. n. X 384. 

3. „ „ var. triquctra. X 470. 

4. Etiadnnn verrucosa m, Ehrenb., var. phmdonicum, var. n. X 38 i. 

5. Cottar mm Copitidum, Roy & Biss., var. grjtnlcnidkuui , Burges, 

X 470. 

0. ,, abbreviation, Racib., var. X 470. 

7. „ LundeUii , Beip., var. (ethiopicion, West & G. S. West. 

X 470. 

Plate 16. 

Fig. 1. Xanihidium antilopmim , Kiitz., forma. X 470. 

2, 3, ,, controversion, West & G. S. West, var. planctonwum, 

var. n. X 470. 

4,5. ,, mbhastiferim, West, x 384. 

6. „ „ var. Mur my i, var. n. X 3S4. 

7. ,, tetracentrotiim , Wolle, forma, x 470. 

8. Staurastrum meyacanthum, Lunch, var. »vticum, var. n. X 470. 

0. „ Dickiei, Ralfs, var. rhomhuhleitm, var. n. x 470. 

10. „ angulation , West, var. p land onic ton, var. u. X 470. 

11,12. „ lunation, Ralfs, var. plaudonicum, var. n. X 470. 

Plate 17. 

Fig. 1. Staurastrum jaculiferum, West, forma biradiata (= Arihrodesmus 
loiujicornis, Roy). X 470. 

2,3. daurastrum jaculifenon, West, forma trinaliata. X 470. 

4. ,, „ forma quadriradiata. x 470. 

5. „ „ var. excavation, var. n. X 470. 

6-8. „ „ var. subexcavation , var. n. x 384. 

0,10. ArtJimdf'suuis qidr [ferns, sp. n. X 470. 

11. Sinurastrum mucronatiim, Ralfs, var. subtriangidare, var. n. X 470. 

12. ,, curvatum. West, x 470. 

13. if cusp idat. urn , Breb., var. maximum, West, x 470. 

LINN. JO URN.—BOTANY, YOL. XKXY. 2 T 
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Plate 18. 


Pigs. 1-3. 

4. 

5. 
6,7. 


6 . 

10 . 


Sfauranfntm pseudopetagieum , sp. n. X 470. 

,, -paradoxum, Meyen, forma. X 470. 

„ „ forma. X 470. 

„ „ Tar. cingulum , var, n. 0, X 470; 

7, X 384. 

„ sex angulare, Ribeah., Tar. sup ernumcr aria, var. n. 

X 470. 

„ Arachie, Ralfs, var. curvaftim, var. n. x 384. 

,, gracile, Ralfs, forma. X 470. 


On tlie Germination of tlie Seeds of Davidia involucrata , Bail!. 
By W. Botting Hemsley, F.H.S., F.L.S., Ebeper of the 
Herbarium and Library, Boyal Botanic Gardens, Kevv. 

(Plate 19.) 

[Read 18th June, 1903.] 

Davidia is one of the most remarkable of the endemic genera of 
the trees of China. It is a monotype with foliage strongly 
resembling that of a lime-tree and an inflorescence resembling 
no other. 

The flowers are borne in globose, solitary heads about an inch 
in diameter on axillary peduncles, two or three inches long, and 
bearing two oblong, nearly opposite, pure white, leaf-like bracts, 
four to six inches long. 

The inflorescence consists of a number of male flowers, with¬ 
out any perianth, encircling a solitary, obliquely inserted female 
flower, which bears five rudimentary stamens around the ovary 
near the top. Or sometimes the inflorescence consists of male 
flowers alone; sometimes of a solitary hermaphrodite flower. 

The ellipsoid fruit, about an inch and a half in length, is 
drupoid in composition and is obliquely attached. 

The pericarp consists of a thin epicarp and mesocarp and a 
very hard, bony en do carp •which intrudes between the six to ten 
1-seeded cells to the axis, with which it is consolidated. Both 
the dehiscence of the fruit and the germination of the seeds are 
of a highly curious character. After the decay of the "outer 
layer of the pericarp, dehiscence takes place by the separation 
of the upper half, or sometimes as much as two-thirds, of the 
back of each carpel in the form of a valve or shutter. 

Usually only.about half the ovules are fertilized and developed ; 
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sometimes only one. By the falling away of the dorsal valves 
the solitary, pendulous seeds become partially visible, but they 
are not released. Ou the contrary, they are held fast until after 
germination and considerable development of the young plant 
has taken place. 

The seeds are pendulous from above the middle of the inner 
angle of the cell, with the micropyle near the top on the outside. 
The embryo is straight, nearly as long as the seed, with foliaceous, 
flat cotyledons, twice as loug as the straight radicle, and it is 
embedded in endosperm somewhat thicker than itself. 

After the dehiscence of the dorsal valves of the carpels, which 
apparently only takes place when the conditions are favourable 
to germination, the radicles of as many seeds as are present in 
the fruit emerge simultaneously. There is also rapid elongation 
of the cotyledons, by which the axis of the plantlet is carried 
outside of the testa. Then, according to the position of the 
fruit, the radicle turns towards the soil, which it enters, when 
the developing cotyledons absorb the reserve-materials of the 
endosperm, soon free themselves and assume a horizontal position, 
become green and persist a long time. 

This stage is soon followed by the full development of the two 
first foliage-leaves, which are opposite and at right angles to 
the cotyledons, whilst all succeeding leaves are alternate. This 
primary pair of leaves reaches a conspicuous stage in the dormant 
embryo. 

The advantages, if any, of the simultaneous germination of a 
number of imprisoned seeds in such close proximity are not 
obvious, at least to me. Unfortunately I was unable to 
follow the subsequent behaviour of seedlings produced under 
such conditions, or I might have been able to offer some ex¬ 
planation of the phenomenon. Of course it is no unusual thing 
in nature for a whole podful of seeds to germinate in a cluster, 
and for one, or few, to smother the rest in the struggle for 
existence. But in Davidia the proximity is unavoidable.* 

* I may mention incidentally that seedlings do sometimes, In a sense, devour 
each other. Mr. Hackett, the foreman of the Tropical Department at Kew, 
gave me the Brazil-nut as an instance. In a fruit full of nuts (seeds) he had 
under observation, the seeds germinated in the shell and decayed one after 
another until only one was left to grow up. He could not assert that this 
behaved as a saprophyte, though appearances favoured the view that it did to 
some extent. 
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I can only suggest that in a cluster of seedlings there is a 
greater chance of partial escape from phytophagous organisms 
of various kinds than there is for solitary individuals; but I am 
aware that this suggestion is open to numerous objections. 
Taking our native trees for comparison : they have mostly either 
solitary seeds, as in the oak; or, if there are several, they are 
furnished with some appendage that facilitates dispersal, as the 
comose seeds of the willow. 

Another interesting point is the presence of buds in the axils 
of the cotyledonary leaves of Davidia. The advantage of 
cotyledonary buds is probably this, as in many other instances, 
that if the plumule is injured or destroyed the development of 
the plant is continued by them. But this is not always the case, 
as is shown by Grusta? Koek in 4 Oesterreichische Botanische 
Zeitschrift/ liii. p. 58, who there gives the results of the 
investigation by himself and others of seedlings of 152 different 
plants belonging to 49 different natural orders. In Dianthus 
Caryophyllus the cotyledonary buds develop simultaneously with 
the plumule. In Nasturtium officinale they grow into roots. In 
Trapa natans they form shoots which soon detach themselves 
and become independent plants. In Vlex they grow into 
thornless branches. In Lathyrus tuherosus they grow out as 
runners. In many species of Linum the plant becomes perennial 
through their development after the primary stem has died down. 
In Thesiimi montamm only the cotyledonary shoots bear flowers. 
And in Scrophularia JLhrharti they grow during the summer 
and autumn into short-jointed shoots which strike root and grow 
out the following spring. 

Davidici was discovered by the Abbe David near Moupin in the 
Province of Szechuen, and apparently only in small quantity. It 
was described by the late Dr. H. Baillon (‘Adansonia,’ x. p. 114) 
in 1871, from flowering specimens. In 1889 Dr. A. Henry 
sent a fruiting specimen to Kew, and a figure of it is given in 
Hooker’s ‘leones Plantarum, 9 1.1961, but with very little detail. 
Dr. Henry saw only one tree, and this was in Eastern Szechuen. 

Subsequently Mr. E. H. "Wilson, collector for Messrs. James 
Yeitch & Sons, discovered about a hundred trees in the same 
region, and succeeded in obtaining a quantity of good seed, from 
which a large stock of plants has been raised. Ivcvv is indebted 
to Messrs. Yeitch for the material on which the foregoing 
observations were made. 
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Davidia is usually placed iu the Cornacese, next to Dyssa, a 
genus of Asiatic and North American trees, which it resembles 
in some particulars, but from which it differs greatly in appearance 
and floral structure. However, I do not intend to discuss its 
affinities on this occasion. 

Miss M. Smith’s careful drawings in the Plate, explained helow, 
show what I have attempted to describe in the germination of 
Davidia . 


EXPLANATION OF PLATE 29. 

Daviclia involucrata , Baill. 

Pig, I. A ripe fruit. 

2. The same with the outer layers of the pericarp removed and one or 

the valves opening nearly to the base. 

3. Cross-section of a fruit in which seven of the cells are fertile. 

4. Cross-section of a fruit in which only one of the cells is fertile. 

5. A fruit from which the valves have fallen away and the seeds have 

begun to germinate. 

6. Dorsal view of one of the valves. 

7. Ventral view of the same. 

8. Cross-section of a seed. 

9. A germinating seed. 

10. Section of germinating seed showing the highly developed plumule 

and one cotyledon. 

11. A portion of the embryo from the same seed. 

12. Section of old, empty fruit. 

13. A seedling showing buds in the axils of the cotyledonary loaves, first 

pair of foliage-leaves opposite and succeeding ones alternate. 

Figs. 1-5, 12, & 13 are natural size. 

Figs. 0-10, & 11 are more or less enlarged, most of them, as will be seen 
by comparison, only very slightly. 
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A General Yiew of the Genus Finns. By Maxwell T. 
3Iasters, M.D., F.B.S., F.L.S., Correspondent of the 
Institute of France, 


(Plates 20-23.) 

[Bead 19th November, 1903.] 

Tee special object of the following notes is to add to our 
knowledge of the species of Pinus and to facilitate their 
determination. Without any pretence to be complete, they 
comprise details either imperfectly appreciated or not included 
in the ordinary test-books. For the present purpose it is not 
necessary to cite the whole of the voluminous literature per¬ 
taining to the subject. It is sufficient to indicate here some of 
the more important and more recent publications, and those in 
which full bibliographical references may be found 

In addition to the very extensive literature, I haYe availed 
myself of the resources of the principal herbaria in London, 
Paris, and elsewhere, and have, wherever practicable, studied 
the living trees—in some few cases in a wild state, hut in the 
large majority of instances as growing in the Pinetum at 
the Eoyal Gardens, Ivew, and in numerous other botanical 
and private establishments. Many specimens have also been 
obligingly communicated to me from botanists in the United 
States and the continent of Europe. 

The genus Pinus is here taken in the limited acceptation now 
usually adopted. So limited, it forms a very natural and easily 
recognized group. It includes those Abietinese in which both 
shoots and leaves are dimorphic, or, as regards the leaves, 
polymorphic. 

The extension-shoots grow rapidly and during the season 
more or less continuously, and axe elongated; the lateral shoots 
are either elongate or short and thick, forming “ spurs ,’ 9 which 

* Bentham and Hooker, ‘ Genera Plantarumf iii. (1880) p. 438; Parlatore 
in DeOandolle, Prodromus, rri. 2 (1868); Engelmann in Trans, Acad. St. 
Louis, iv. p. 161 (1880); Eichler in Engler and Prantl, Pflanzenfamilien, 
ii. p. 70 (1880); Beissner, Handbuch d. Nadelholzkunde (1891); Masters in 
Joum. Linn, Soc., Bot. xxvii. (1889) p. 226, xxx. (1S92); Sargent, Silva, xi. 
(1897); Lent in Yeitch’s Manual, ed. 2 (1900); Conifer Conference Beport 
B. Hortie. Society, rol. xiy. (1892). Other references will be given incidentally 
or under the head of particular species. 
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the Germans call Kurztriebe* These are axillary shoots, which 
grow slowly and are soon arrested in their growth, so that they 
do not materially lengthen between the internodes, and pro¬ 
bably serve as store-places for reserve food or for water. They 
are surrounded by bud-scales. The leaf-organs are very 
polymorphic ; three forms only need here be mentioned—the 
cotyledons; the primordial or transitional leaves, which may 
be mere scales, or linear leaves scattered spirally around the 
extension-shoots; and the adult leaves, which are arranged in 
tufts of from 2-5 (rarely more than 5) on the ends of the <£ spurs ” 
(see fig. 1, p. 585). The number of leaves in each tuft is 
usually, but not invariably, constant in particular species. The 
fascicles are encircled at the base by a number of perular scales, 
subcoriaceous in texture, or more or less membranous and 
arranged spirally. The male flowers are borne on the shoots of 
the year, are amentaceous in appearance, and arranged in 
clusters, never solitary. Each flower is surrounded by a perianth 
of imbricating bracts, varying in number but constant in each 
species. There are not more than 4 in P. qitadrifolia , cembroides , 
eilulis , JBalfouriana , and aristata ; 6 in P. moyxojphylla, resinosa, 
and contorta ; 8-10 in the majority of species, including all those 
of the Sfrobus section ; and as many as 14-16 in P. Torreyana 
and P. Sabmiana . The details relating to the number and 
arrangement of these scales are mostly taken from Engelmann. 
In several species this character has not as yet been observed. 
These imbricating scales are homologous with those that sur¬ 
round the fascicles of leaves, and the stamens, though separated 
by a bare interval, are serially continuous with them. The 
anthers or micro-sporanges are borne on the under surface of the 
sporophyll. The pedicel bearing the young female cone is clothed 
with spirally arranged perulse or scales, like those on the vegetative 
shoots, but they have no tufts of leaves in their axils, liy 
tracing these pern lie upwards, they may be seen gradually to 
become shorter and to pass insensibly into the bracts, in whose 
axils are placed the ovuliferous scales. 

The female flowers are, unless in rare exceptions, lateral. 
At first sight, from their erect direction and from the fact that 
they overtop the terminal leaf-bud, they appear to be terminal. 
Subsequently the peduncle curves downwards, and the lateral 
position then becomes obvious. In some species the mature 
cones remain in proximity to the terminal leaf-bud, in which 

2 u 2 
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case, for classificatory purposes, they are said to be “ sub- 
terminal. 5 ’ In other species the shoot lengthens beyond the 
insertion of the cones, so that the cones then spring from 
the sides of the shoot at some distance from the apex, when 
they are spoken of as “lateral.” As an exceptional occurrence, 
I hare seen the cones of P. si/lvestris erect and apparently, 
if not really, terminal; and a similar position was observed by 
Sir Charles Lemon in the ease of P. maritima (Pinaster) : see 
Trans. Hort. Soc. London, 2nd series, vol. i. pi. 20 (1838). 
In the var. terfkrocarjpa of P. culensis the growth of the axis is, 
according to Engelmann, entirely arrested after producing an 
ament, and does not even elongate in the following season ; the 
maturing cone, therefore, remains erect near the top of the 
branch (“ Revision of the Genus Times Trans. Acad. St. Louis, 
iv. 1SS0). 

The characters offered by the ripe cone and seed are of special 
importance ; but as they are dealt with by all writers on these 
plants, it is not necessary to enter into detail here concerning 
them. The form of the apophysis or swollen end of the cone- 
scale is very important ; that of its terminal portion, or umbo, 
not less so. In the young cones, for instance, of P. virgininna 
(inops) the apex of the scale is thickened and ends in a recurved 
point. As growth goes on, the apophysis becomes more 
flattened on each side of the terminal point, and thus the 
44 umbo ” becomes more distinctly marked out. 

The cones which are formed in one year generally ripen in the 
following season, or, in. some cases, not till the third year. 

The characters derived from the seedling plant, the varying 
number of the cotyledons, the anatomy of the eauliele or hypo- 
eotyl are treated of in a former communication, Journ. Linn. 
Soc., But. vol. xxvii. (1889) pp. 236 ei seqq. ; see also Freiherr 
von Tubeuf, 4 Samen, Friiehte und Keimlinge’ (1891), p. 82. 

Without alluding to other characters mentioned under the 
head of particular species, it may he said that the genus, as 
now defined, is easily distinguished from the Spruces (Ticea), 
the Silver Firs (Ahies\ the Cedars ( Cedrus ), the Larches 
(Lcirix), the Hemlock Spruces (Tsuga) —indeed, from all the 
genera which, at one time or another, have been included 
under Times. The nearest affinity appears to he with the 
Cedars and Larches, which have dimorphic shoots and tufted 
leaves produced on 44 spurs ; ” but in the Cedars the leaves are 
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persistent and very numerous in each tuft, whilst in the Larches 
the leaves are equally numerous, but deciduous. The male 
flowers of Cedars and Larches are, moreover, solitary, not 
clustered. 

Whilst the genus is readily recognizable, it is often far otherwise 
with the species. It is not even easy to group them satisfac¬ 
torily into sub genera and sections. Reference to the standard 
text-books of Lambert, Endlicher, Parlatore,Engelmann, Gordon, 
Carriere, Beissner, Kent, and others, will suffice to show the 
correctness of this assertion. 

The most recent attempt to deal with the whole of the species 
is that of Engelmann, in the Transactions of the Academy of 
(Sciences of St. Louis, iv. p. 161 (February 18S0). Beissner, 

4 Handbuch dcrKadelholzkunde , (1S91), p. 209 ; Sargent, ‘Silva/ 
vol. xi. ( 1897 ); Kent in Veitch’s Manual, ed. 2 (1900), p. 308, 
not to speak of others, have given their attention to certain 
species only, and not to the whole number, and they have, for 
the most part, followed Engelmann’s arrangement. This is 
noteworthy for several reasons, to some of which allusion may 
here be made. In the first place, even Engelmann’s Revision 
is not complete. It deals with sections and subsections, and 
with various minor subdivisions, but does not extend to the 
individual species, which are merely named under the sub¬ 
division to which they respectively belong. 

Histological Chabactebs. 

In the next place, Engelmann makes use, for systematic 
purposes, of the position within the leaf of the resin-canals, 
whether marginal, i. e. 44 peripheral,” or just beneath the epi¬ 
dermis (PL 20. fig. 1); “parenchymatous/ 5 or in the substance 
of the leaf (PL 20. fig. 2); or 44 internal/ 5 when they are placed in 
juxtaposition to the endoderm (PL 20. fig. 3). Engelmann also 
lays some stress on the circumstance of the resin-canals being 
surrounded by 44 strengthening cells 55 (PL 20. figs. 1 & 2) or 
devoid of any such investment. 

Koehne, in his ‘Deutsche Dendrologie* (1893), p. 28, makes 
further use of histological characters by dividing the genus into 
two sections— u Haploxylon,” in which the central fibro-vascular 
bundle is simple (PL 20. fig. 2); and 44 Diploxylon/ 5 in which the 
bundle branches into two divisions which are more or less closely 
approximate or separated by cellular tissue or stereome-celis 
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(PL 20. fig. 1). The brandling or otherwise of the fibro-vascular 
bundle is a more important “ character” than that furnished by 
the position of the resin-canals. At the same time it may be 
pointed out, as a fact of some possible significance as regards 
the phytogeny of the genus, that in the cotyledons and in the 
primordial leaves the fibro-vaseular bundles may be unbranched 
(PL 22. fig. 8; PL 23. fig. 9), whilst in the adult foliage they 
may be branched. So, also, the resin-canals may in the primordial 
leaves be marginal, as in JP. Lambertiana (PL 23. fig. 9), whilst 
in the adult foliage they are generally median. 

M. Casimir de Candolle, however, in relation to the juvenile 
character of the leaves on adventitious shoots, says that the 
u caractere juvenile rent re dans la loi du developpement indi¬ 
vidual de la plante et il fait partie de lensembie des earaeteres 
normaux de chaque espece. II ne faut done pas considerer 
comme un cas de variability regressive de l’espece, et il n’y a 
pas lieu de lui attribuer, ainsi que Ton a fait quelquefois 
riinportance d’une indication phylogenetique ” (Archiv. des 
Sciences physiques et naturclles, t. xvi. duly 1903, p. 68). In 
what way we are to distinguish between what is peculiar to 
the individual, and what is of genealogical significance, is not 
apparent. 

In the following notes I have availed myself of the information 
published by my predecessors, and of the incidental observations 
of Yan Tieghem, Bertrand, MacNab, and others to whom 
reference is made in the course of this paper. It may be here 
pointed out that a valuable character has been hitherto almost 
entirely overlooked, or not accorded the importance which it 
deserves. I allude to the number and characteristics of the 
cells constituting the en do derm-layer. I have not examined 
this layer in all the species, nor in many specimens of each 
species, but in a number sufficient to enable me to form a high 
estimate of its value for elassificatory purposes. 

I have repeatedly examined the leaf-structure in the majority 
of the species, both in a living state and when dried; and I 
gratefully acknowledge the assistance I have had from the 
beautiful specimens of the American species prepared by 
Mr. King. These were described and illustrated by Messrs. 
Coulter and Eose *. Specimens have also been made for me 

* “ Synopsis of North-American Pines based upon Leaf-Anatomy,” Botanical 
Gazette (1886), p. 256. See also Bastin and Trimble, * A Contribution to the 
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by Mr. Worsdell, Mr. Eraser, and others, to whom my acknow¬ 
ledgments are due, as also to Mr. A. E. Smith for his 
photographic reproductions of several slides. 

The integrity or subdivision of the fibro-vascular bundle has 
already been commented on as furnishing an excellent character, 
as indicated by Coulter & Eose and Koehne. 

The position of the resin-canals is more variable; they are 
not always present, and in some cases (as in P. Lambertiana ), 
on the same branch, they may vary in position. 

The general form of the leaf, whether three-sided (PI. 20. fig. 3) 
or semieylindric (PI. 20. fig. 1), with the upper side concave or 
flattish, has, of course, attracted general attention. This form is 
well seen when transverse sections of the leaf are made. But the 
shape of the central half-cylinder or 44 meristele,” when similarly 
cut across, does not always correspond to the general shape of 
the leaf, and has not, to my knowledge, been specially noticed. 
Nevertheless it affords a very good means of differentiating 
certain species. The 41 meristele.” thus seen in section, may be 
circular, as might be expected in P. moiiojphylla (PI. 21. fig. 4), 
which has cylindrically-shaped leaves; but it occurs also in 
numerous species, such as P. edulis, in which the leaves are 
three-sided. The meristele has an elliptic section in many 
species of those groups which have from 3 to 5 leaves, and also 
constantly in the 2-leaved section (PI. 20. fig. 1). A third 
variation exists in those species where the meristele is three- 
sided in section, as in P.JiUfolia (PL 21. figs. 5 & 6). This tri¬ 
angular form is generally very distinct, butit occasionally passes 
gradually into the oblong or elliptic form *. 

The number and the size of the endoderm-cells (see PL 20. 
figs. 1, 2, 3, etc.) offer, as has been said, good characters, and will, 
it is hoped, attract the attention of students with the necessary 
patience and leisure. 

The thickness of the hypoderm or stereome layers varies in 
different species, and even in the same species under varying 
conditions. It is usually in one or two layers, with an extra 
number in the corners. It is uniform, or in some species it 

Knowledge of some North-American Coniferse 5 (1897). A few plans of leaf- 
sections of Fines are given by Frof. Tschirck of Berne, Schweiz. Wochensckriffc 
fiir Chernie und Pharmacia (1903), no. 22. 

* Care must also be taken that the section be made accurately in a hori¬ 
zontal direction across the centre of the adult leaf. 
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projects inwards in thick wedge-shaped masses (PL 22. fig. 7). 
"Where the tree is much exposed to wind, the hypoderm-cells are 
likely to become thicker, if not always more numerous than in the 
same species growing under less exposed conditions. In the same 
way they are less highly developed in the cotyledons than in the 
adult leaf (PL 22. fig. 8). But this, again, is a point which 
requires more attention than I have been able to bestow on it. 

The occasional presence or absence of a layer of thin-walled 
cells, presumably containing water, just beneath the epiderm 
should also be noted, as well as the position and number of tbe 
rows of stomata. 

An instructive comparison may, as bas already been remarked, 
be made between the structure and conformation of tbe cotyledons 
and of the primordial leaves with those of the adult foliage. 
Without going into details, unnecessary for the present purpose, 
it may be stated that the histological structure of the temporary 
foliar members is of a less highly developed character than 
in the more permanent foliage. This is, of course, what might 
have been expected. The cotyledons are sometimes, as in 
P. Pinea , triangular and with a circular meristele (PL 22. fig. 8) 
and unbranched bundle, whilst in the adult leaves of/the same 
species the stele is oblong in section and the fibro-vaseular 
bundle divided. Prom a genealogical point of view, it is therefore 
important to note that certain characters that are common to all 
the species in their juvenile state may sometimes continue their 
juvenile characteristics in adult life with comparatively little 
modification. Thus the unbranehed bundle, which is a common 
characteristic of the cotyledons and primordial leaves (PL 23. fig. 9) 
in some species, remains in the fully developed adult foliage; 
whilst in others the bundles, simple in the juvenile state, become 
branched later on. It is quite probable, therefore, that the 
species with branched bundles are tbe modified derivatives from 
those of simpler form. This assumption is supported by other 
characteristics more readily seen, such as the nature of the bud- 
scales and the peculiarities of the cone-scales. 

The walls of the cell constituting the cortex or mesophyll of 
the leaf are in some species plain (PL 23. fig. 10); in other species 
thrown into folds, “ plicate ” or sinuous, indicating an enhanced 
physiological function (PL 22. fig. 7). There is usually no distinct 
palisade-layer in the leaves of Pin us ; so that the structure is 
distinct in that respect from that of the leaves of Abies and other 
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flat-leaved genera. In some forms of P. Pinaster , however 
(PL 23. fig. 11), a palisade-layer is developed. The leaves of Finns 
Bangeana (PL 23. fig. 10) are interesting as showing a radiating 
arrangement of the mesophyll-cells in contact with the endoderm. 

In this place I may he'permitted to say something as to the 
value, for taxonomic purposes, of the histological characters. 
Briefly, they have no greater intrinsic value than any other 
characters. They are useful, but they are not infallible guides® 
For the most part they are of a physiological or adaptive nature, 
and therefore likely to vary according to varying conditions to a 
much greater extent than other characters less dependent on 
existing circumstances and more “ fixed ” by long hereditary 
descent. 

It must also he remembered that whereas the student of the 
outer morphology has generally the opportunity of examining a 
number of specimens from various localities, and of comparing 
the characters as grown under varying conditions, the histological 
student is generally, of necessity, confined to the examination of 
a relatively small number of sections, taken, it may be, from the 
same specimen. Histological characters, moreover, are not con¬ 
veniently observed in the forest or the garden, where some more 
ready means of discriminating are necessitated. 

In the present communication I have bestowed attention 
almost exclusively on the taxonomic characters afforded by the 
inner structure of the leaf. For the structural details of other 
organs reference may be made to the papers of Yan Tieghem, 
£i Sur la Structure primaire et les Affinites des Pins,” Journ. 
de Bot. t. vi. (1891) p. 265; and Penhallow, in Trans. Boy. Sue. 
Canada, voL ii. (1896), sect. iv. p. 54, who shows that the genus is 
in regard to anatomical characters a well* defined group impossible 
to confound with any other. He divides the genus, so far as the 
H. American species are concerned, into two groups : 1st, those 
in which pits occur on the tangential walls of the summer wood, 
as in section St rob us : and 2ndly, those in which the pits are 
wanting in that situation. Radais, in Ann. Sc. Hat. ser. 7, t. xix. 
(1894) p. 297, tab. 8, arrives at similar conclusions. See also 
Dangeard, i£ Eecherches sur les Plantules des Coniferes,” Le 
Botaniste, ser. 3, p. 191; Bertrand, *‘Anat. compar. des Coniferes,” 
Ann. Sc. Hat. ser. 5, t. xx. (1874), tab. 12, p. 5; and numerous 
papers by Yan Tieghem, Baillon, and others on the structure of 
the female flowers. 
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Grouping op tee Species. 

The following arrangement of sections and species is drawn up 
with a view of facilitating the identification of particular species, 
and is, to a large extent, arbitrary. The main divisions and 
sections, however, are of a more natural character, inasmuch as 
they include species which are evidently closely allied structurally. 

In the division TENUISQIIAMJE, including the sections 
Strobes and Cehbea of authors, the relatively thin cone-scales 
constitute a character easily recognized, very constant, associated 
with other marked characteristics, and linking the genus, so far 
as the characters presented by tbe cones are concerned, to the 
other genera of the Abietineoe. 

In the section Strobes the resin-canals are marginal and the 
seeds are distinctly winged. Penhallow (Trans. Eoy. Soc. 
Canada, 1896, vol. ii. sect. iv. p.34) points out that iu P. Strobus 
and some of its allies there are pits on the tangential walls of the 
summer wood, whilst there are none in the corresponding position 
in the other sections into which he divides the genus. 

The section Cembra comprises 5-leaved Pines, with median 
resin-canals and wingless or nearly wingless seeds. 

The division CEASSISQUAMJE includes all those species in 
which the cone-scales are notably thickened towards the* apex, 
and are of a more distinctly woody character than in the pre¬ 
ceding division. It is here divided into two groups—one iu 
which the bud-scales are deciduous, loosely imbricate, and mem¬ 
branous'^; the other in which the bud-scales are persistent and 
subcoriaeeous. The series in which the bud-scales are thin and 
membranous includes two sections—one, Integripolije, in which 
the leaves are quite entire, and the meristele circular in section; 
the other, Serratifolije, in which the leaves are serrulate or 
denticulate, especially towards the tip, and in which tbe meristele 
is elliptic or transversely oblong in section. Certain species, 
such as jlexilis and albicaulis , here placed in the Crassifoliae, are 
comprised by Engelmann in sect. Strobes. They are, in fact, 
somewhat intermediate in their characters, but on the whole 
they seem more closely related to the species with which they 
are here associated than to those in the section Strobes. 

* In a manuscript list of Conifers prepared by Sir Joseph Hooker, and 
which I was privileged to inspect, great stress is deservedly laid upon the 
nature of the bud-scales for classi&atory purposes. 
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The series in which the bud-scales are more or less persistent, 
tightly imbricated and subcoriaceous in texture (at least at the 
base), includes two principal groups, the one in which the leaves 
vary from 3 to 5 in a tui\ and are 3-sided (PL 21, fig. 6), and the 
other that in which the leaves are in pairs, semiterete, grooved 
or flattish on the upper surface, and, when cut across, presenting 
the outline of a section of a boat (Pi. 20. fig. 1). 

The group in which the leaves are 3-sided admits of division 
into the sections Indict (Engelmaun), Ponderer (Engelmann), 
PilifolisD (corresponding nearly to Engelmann’s Pseudostrobi), 
and Cubenses (Engelmann’s Australes). 

The 2-leaved group is very distinct, but allows of subdivision 
into two sections—the Silvestres (Engelmann in part) and 
Pinaster, according as the resin-canals are marginal, as in 
P. silveatris and its allies, or median as in P. Laricio, etc. 

The sections here proposed correspond in many particulars 
with those set forth by Engelmann and with some of the 
subdivisions adopted by the older writers, but they are grouped 
differently, and their constituent species are nob always the 
same. 

Further remarks on the ten sections of the genus here 
proposed will be included in the notes relating to individual 
species. 


PI MU S. 

Division I. TENUISQUAMrE. 

Cones near the ends of the shoots; cone-scales leathery or 
slightly woody, not specially thickened near the apex or on 
either side of the terminal umbo. Bud-scales thin, membranous. 
Leaf-sheaths mostly deciduous, often leaving a short, persistent, 
frill-like ring at the base. Leaves 5, 3-sided, meristele circular 
in section. Eibro-vascular bundle simple. 

Section 1. Stsobus. 

Kesin-eanals marginal, rarely median (as sometimes in Lam¬ 
bertian a) ; seeds winged**.. Spp. 1-10. 

Section 2. Oembba. 

Besin-canals median; .seeds wingless or nearly so. Spp. 11-13. 
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Division II. CRASSISQUAMzE. 

Cones sub terminal or lateral, falling when mature or per¬ 
sistent on the branches; cone-scales thick, more or less woody, 
markedly thickened at or near the apex, on one or both sides of 
the terminal umbo. 

A. Leaf-sheaths of thin membranous scales, deciduous 

except at the base. 

Section 3. Istegrifoltje. 

Cones near the apex of the herbaceous shoot. Leaves 1-5, 
entii e at the edge ; resin-canals marginal; meristele cylin- 
dr! c, circular in section; fibro-vascular bundle simple. 

Spp.14-21. 

Section 4. Serratifolijs. 

Cones near the middle of the herbaceous shoot. Leaves den¬ 
ticulate at the margin; meristele elliptic in section ; resin- 
canals marginal or median ... Spp. 22-25. 

B. Leaf-sheath of persistent convolute scales* 

* Leaves 3-5, 3 -sided. 

Section 5. Indict. 

Cones subterminal. Leaves in threes, elongate, slender; resin- 
canals marginal; anthers crested; meristele triangular or 
elliptic .... Spp. 26-28. 

Section 6. Pokdeeosj2. 

Cones mostly large, subterminal or lateral. Leaves mostly in 
threes, elongate ; resin-canals median; meristele elliptic in 
section; fibre-vascular bundle branched .. Spp. 29-40. 

Section 7. Filxeobue. 

Cones mostly large, subterminal. Leaves in fives ; resin-canals 
mostly median ; meristele elliptic or triangular in section, 
rarely circular..... Spp. 41-47. 

Section 8. Cuberses. 

Cones lateral or subterminal. Leaves 2-5 ; resin-canals internal; 
meristele triangular or elliptic in section; fibro-vascular 
bundle simple or branched.. Spp. 48-52. 
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** Leaves 2, semiierete , boat-shaped in section ; werz- 
elliptic in section; fibro-vascular bundle 
always branched . 

Section 0. Silyestres. 

Cones subterminal or lateral. Resin-canals marginal. 

Spp. 53-02. 

Section 10. Pinaster. 

Cones lateral or subterminal. Resin-canals median. Spp. 63-73. 


II. 


III. 


IV. 


VI. 


VII. 


VIII. 


IX. 


Division I. TENUISQ UAjVLE. 

» 

* Sect. I. Strobes. Spp. 1-10. 

| Cones sessile or nearly so ; no dorsal stomata _ II. 

| Cones distinctly stalked .. III. 

Cones elongate-ovoid; scales oblong, fiattisli or slightly 

concave at the ends ... 1. pentaphylla. 

Cones oblong-ovoid or subglobose ; scales rounded and 
very concave at the ends. Leaves 5-6 cent. 

2. parviflora. 

Cones very long, 20-30 cent. Young shoots covered with 
brownish hairs. Stomata on all sides of the leaf. 

3. Lambertiana. 

I Cones not exceeding 12-15 cent. Shoots glabrous, glaucous, 

[ or purplish. Dorsal stomata absent .. IV. 

t Cone-scales reflexed at the tips. A". 

j Cone-scales not reflexed at the tips.. VI. 

Seed-wing shorter than the seed. Leaves 8-10 cent. 

4. strobiformis. 

Seed-wing as long as the seed. Leaves 10-16 cent. 

5. Ayacuite. 

r Cones short oblong; scales roundish, wrinkled. 

< 6. scipionifomais. 

( Cones elongate, cylindric-eonie . VII. 

r Cones curved, somewhat pointed ; scales rounded concave, 

J and scoop-like at the tips; shoots ultimately glabrous. 

j Leaves 8-10 cent. 7. Strobns. 

^ Scales pointed, with a projecting mucro. VIII. 

: Herbaceous sboot covered with brown felted hair. Leaves 

< 4-10 cent. .. 8. monticola, 

t Shoots glabrous ... IX. 

r Cones oblong-ovoid, straight. Leaves 6-8 cent. 

) 9. Peuke. 

j Cones elmigate-cvlindric, obtuse, often curved. Leaves 10- 
* 12 cent. 10. excelsa. 
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X. 

XL 

XII. 

XIII. 

. XIV. 

XV. 

XVI. 

XVII. 

XVIII. 

XIX. 


Sect. 2. Cembha. Spp. 11-13. 

! Cones cylindric-conic; scales gradually tapering to a point, 
mostly reflexed. Leaves 8-9 cent. 11. koraiensis. 
Cones oblong ; scales not reflexed except those near the 

base... XL 

f Cones oblong; scales pointed, basal scales recurved. Leaves 

j 14-18 cent. 12. Armandi. 

Cones barrel-shaped, obtuse,* scales rounded, basal scales 
j mostly not recurved. Leaves 4-8 cent. 

L, 13. Cembra. 


Division II. CItASSISQUAM.dE. 

A. Bud-scales membranous. Leaf-slieatlisdeciduous except 
at tlie extreme base; scales imbricate, often revolute. 

Sect 3. Integrifolije. Spp. 14-21. 

{ Leaf solitary, cylindric j scales of male flower 6. 

14. monopbylla. 

Leaves 1—1, usually 1, 3-sided, smooth-edged or nearly so; 

scales of male flower 4 .. XIII. 

r Seed-wing short or none.. XIV. 

\ Seed-wing as long as, or longer than the seed; scales of 

( male flower 4 ; dorsal stomata absent . XVIII. 

[ Cone-scales ultimately recurved at the tip; dorsal stomata 

< absent... XV. 

i Cone-scales not recurved ; dorsal stomata present. XVI. 
f Apophysis deltoid at the base. Leaves 3-5 cent. 

1 15. Parryana. 

^ {quadr if<>Ua.) 

j Apophysis transversely elliptic ; dorsal stomata absent. 

L 16. cembrcides. 

f Leaf solitary. (See 14. monophylla.h 
j Leaves 2-3, 4 cent, long; scales of male flower 4. 

-{ 17. ednlis. 

J Leaves 5; scales of male flower 8-10; dorsal stomata 

l present ..... XVIL 

, Male-flowers globose ; cone ovoid-oblong. Leaves 5-7 cent, 
j 18. albicanlis. 

1 Male flowers oblong; cone oblong-conic. Leaves 5-7 cent. 

( .. 19. flexilis. 

( Umbo depressed. Leaves 4-5 cent. 20. Balfouriana. 

) Umbo aristate. Leaves 4-5 cent. .. 21. aristata. 


Sect. 4. Serratifoltjs. Spp. 22-25. 
Meristele elliptic In section; fibre-vascular bundle simple. 

Bark white. Besin-ennal marginal, 22. Btmgeana. 
Fibro-vascular bundle branched . XX. 
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XXVIII, 


^Itesin-canals marginal. Leaves 0-9 cent. 

23. Gerardiana. 

j Resin-canals median. Leaves 4-7 cent. 

24. cbiliualitiaxia. 

Resin-canals internal or median P (imperfectly known). 

L 25. Iiumlxoltsii. 

B. Bud-scales tightly imbricate, snbcoriaceons. I .oaf- 
sheaths persistent; scales convolute, membranous. 

* Leaves *3—5, 3-sided. 

Sect. 5. iNiHCiE. Spp. 20-28. 

/ Cone ovate-conic, 0-7 cent. Resin-eanals marginal; meristelo 
. J elliptic in section ; fibro-vascular bundle simple. 
j * 20. insnlaris. 

1 Fibro-vascular bundle branched .. XXII. 

/Cone ovate-cniiie. 10-12 cent. Besin-canals marginal; 

. J merisfele elliptic . 27. longifolia. 

) Cone ovoid, 4-6 cent. Besin-canals marginal; mens tele 
' triangular . 28. Khasya. 

Sect. 0. Ponder osje. Spp. 29-40. 

. j Cones subterminal, usually large . XXIV. 

'* ) Cones lateral. XXV. 

f Cones oblong-cyiindric ; apophysis prominent, 4-o-sided; 

| umbo straight . 29. canariensis. 

, J Cones cylindric-conic; umbo recurved. Bark generally 
* | pale ; endoderm-cells 50-60 .... SO. ponderosa. 
Cones broadly ovoid. Bark purplish black; endoderm- 
cells 40. 51. ponderosa, var. Jeffrey!. 

. j Cones mostly large, 10-2o cent, long .. XXVI. 

' j Cones of medium size, less than 12 cent. long..,. XXIX. 

! Cones clustered, sub,sessile, persistent in many whorls along 
the branches. (See also 64. muricata.) 32. attenuata. 

{tuberculata .) 

Cones solitary, in pairs or in single whorls. XXVII. 

/ Cones large, oblique, especially at the base, 
j 33. radiata, 

") (insignk.) 

* Cones large, symmetrical. XXVIII. 

("Tips of the cone-seales passing abruptly into a stout, 
I much-curved umbo; leaves dense, green, ascending or 

■ J spreading ... 34. Conlteri. 

* 1 Tips of the cone-scales passing gradually into a stout 
J subulate umbo; leaves thin, bluish, pendulous, 
t 3*“. Sabiniana. 
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XXIX. 

XXX. 

XXXI. 

XXXII. 

XXXIII. 

XXXIV. 

XXXV. 

XXXVI. 

XXXVII. 

XXXVIII. 

XXXIX. 

XL. 


s Cones oblong or elongate-ovoid . XXX. 

j Cones ovoid or broadly ovoid ... XXXI. 

rCones 8-10 cent., oblong; umbo subulate. Leaves 18- 

24 cent.. 36. Taeda. 

Cones 4-8 cent., oblong-conic ; umbo depressed, mucronate. 

* Leaves 12-20 cent... 37. Teocote. 

Cones oblong or ovate-oblong, 7-11 cent.; umbo flattish or 
b depressed, tuberclecl., 38. patula. 

/ Cones ovoid, opening early ; umbo prominent, subulate, 

j refiexed. Leaves 8-12 cent. 39. rigida. 

j Cones subglobose or broadly ovoid, serotinous; umbo 
l minute. Leaves 10-20 cent. 40. serotina. 


Beet. 7. Filifoeije. 8pp. 41-47. 

r Itesin-canals absent; meristele triangular. 

) 41. Donnell-Smithii. 

iltesin-eanals median .. XXXIII. 

r Meristele elliptic or transversely oblong. XXXIV. 

< Meristele triangular . XXXV. & XXXVI. 

L Meristele circular . XXXVII. 


i Cones ovoid or ovoid-oblong. Leaves 3-5, 10-20 cent.j 

sheaths short . 48. Hartwegi. 

Cones oblong-conic, very variable in size, etc. Leaves 5, 
20- 30 cent.; sheaths long. 43. Montezumse. 

✓ Cones 20 cent. long. Leaves 20-30 cent. 

) " 44. filifoiia. 

j Cones 5-0 cent.: umbo slightly mucronate. Leaves 8-20 cent. 
( 45. leiophylla. 

| Cones very large, subglobose; scales with stout subulate 
'j macro . 46. Torreyana. 


j Cones 5-7 cent, long, oblong-conic; umbo short, subulate. 

‘j 47. arizonica. 

Sect. 8. Cubenses. Spp. 48-52. 

| Leaves 3; meristele elliptic . XXXIX, 

j Leaves 5, rarely 3 ( palmtris ) . XL, 

f Cones lateral, 8-15 cent., ovoid-conic; umbo rhomboid, with 

< a short straight niucro. .. 48. cubensis. 

( Cones subtemiinal ..... XL. 

| L T mbo terminating in a foliaceous process. Leaves 16-18 cent. 

< 49, occidentalis. 

(Umbo not foliaceous ..... XLI, 
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^ Cones 15-26 cent., cylindrie conic; umbo with a short re- 
| curved mucro. Leaves 3,25-35 cent. 50. palustris. 

TII i ^ ones cent., elongate ovoid; umbo short, deltoid. 

J ; Leaves 18-30 cent... 51. pseudostrobus. 

j Cones 5-10 cent., subglobose; umbo muticous. Leaves 18- 
l 25 cent... . * 52. oocarpa. 

** Leaves 2, semiterete . 

Sect. 9. Silvestues. Spp. 53-62. 

j Cones lateral....... XLIIL 

' | Cones subterminal ... XLXY. 

f Cones solitary or in pairs, ovoid or usually oblong-conic, 
1 Ion ^-stalked, deflexed. Leaves 7-9 cent. 

i 0 7 

XLIIL *{ 53. lialepensis. 

j Cones often clustered, broadly ovoid, subsessile, horizontal or 
^ ascending. Leaves 12-18 cent. .. 54. bruttia. 

j Leaves more than 10 cent, long. XLV. 

XLI\ . -j leaves less than 10 cent, long .. XLVI. 

f Cones elongate, ovoid-conic; apophysis prominent, pyramidal. 

Leaves 18-20 cent. 55. MerkusiL 

XLY. -(Cones broadly ovoid-conic; apophysis flattened; umbo 
depressed. Leaves 14-18 cent., slender. 

I 5G. Massomana. 

/ Low tree, generally shrubby, sometimes prostrate; leaves 

J deep green. Cones ovoid or ovoid-conic, 3-5 cent. 

) 57. montana. 

I Tall trees..... XLVIL 

! Cones 10-12 cent., broadly ovoid; apophysis prominent. 
Seed-wing narrow or absent .... 58. Pinea. 

Cones less than 10 cent, long, ovoid or ovoid-conic. Seed¬ 
wing conspicuous..... XLVIII. 

! Leaf-buds oblong, distinctly apiculate; apophysis trans¬ 
versely oblong, muticous. Leaves 10-16 cent. 

59. resmosa. 

Leaf-buds oblong acute, shortly apiculate.. XLIX. 

, Cones ovoid or ovoid-conic, acute ; apophysis subrhomboid, 
j flattened or prominent, upper border ovate, acute. Leaves 
I green beneath, glaucous at the sides, 3-8 cent. long. 
XLIS -“> 60. silvestris. 

Cones ovoid, acute or obtuse; apophysis transversely 

v oblong, sinuous ....... L. 

/ Cones ovoid, 3-4 cent, long ; apophysis cushion-shaped, 

| striated, upper border irregularly lobed; umbo deeply 

■k' v depressed. Leaves 7-8 cent. 61. Henryi, 

Cones 4-5 cent.: apophysis not striated, obscurely lobed; 

, umbo prominent. Leaves 6-10 cent. 62. densiflora. 

WIK. JOUB5.—BOTANY, YOU, XXXV. 2 X 


XLVIII. 


XLIX.-j 
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Sect. 10. Pinaster. Spp, 08-73, 


i Cones lateral.... L1L 

j Cones terminal. LYIIL 


j Cones serotinous .., 

I Cones not serotinous 

! Cones small, oblong-conic, curved, turned upwards parallel 
■with the branches. Leaves 3-5 cent. 63. divaricata. 

(Banksiana.) 

Cones horizontal or deilexed. LIV. 


LIIL 

LY. 


( 

LIY.« 

I 


Cones oblong, persistent on the old branches; apophyses 
obscurely 4-sided, ending abruptly in a stout subulate 
umbo. Leaves 10-16 cent. 64, muricata. 

Cones conic, persistent, often ultimately embedded in the 
branch; umbo deltoid-subulate. Leaves slender, 5-10 
cent. 65. clausa. 


IN A 


(Cones clustered, persistent, 12-18 cent., conic; apophysis 
pyramidal; umbo stout, compressed. Leaves 12-20 cent. 

66. maritima. 
{Pinaster.) 

Cones clustered, persistent, roundish oblong; apophysis 
tapering gradually into a stout subulate umbo. Leaves 

5-6 cent.. 67. pungens. 

Cones not exceeding 10 cent... LYI. 


t Cones subsessile in pairs, oblong-conic, 5-7 cent.; mucro 

LYI. J subulate. Leaves 5-8 cent. 68. virginiana. 

j (inops.) 

* Mucro minute..... LVII. 


/Cones 4-5 cent, ovoid or oblong-ovoid. Leaves slender, 

| 7-8 cent. 69. glabra. 

LVII. i Cones 6-7 cent, solitary, oblong-conic. Leaves slender, 

j 8-10 cent... 70. echinata. 

I ( mitis , variables.) 


(Cones in pairs or solitary, rarely clustered. Leaf-buds 
LV1II. < apiculate. Leaves variable .... 71. Laricio, 

( Leaf-buds acute, not apiculate. LIX. 

/ Cones 5-7 cent., ovoid-conic. Bud-scales silvery. Leaves 

LIX * cent * * • * .■■. 72. Thunbergiana. 

* 1 Cones oblong-conic, 6-7 cent. Bud-scales brown. Leaves 
t 5-6 cent.. 73. contorta. 
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Imperfectly-known Species (see post). 
P. recurvata, Rotclee. 

P. yunnanensis, Frcinehet . 

P. vermicularis, Janice. 

P. leucosperma, Maximoioicz . 

P. eldarica, Medwejewi. 


Incidental Bemarks on the Species of Pines. 

The species hereinafter referred to are for the most part named 
in accordance with Parlatore’s monograph in De Candolle’s 
4 Protlromus,’ xvi. fase. 2 (1S6S), Engelmann’s “ Eevision ” in the 
4 Transactions of the Academy of St. Louis ’ (X8S0), and, to a 
less extent, in conformity with Sargent’s 4 Silva 5 (1897). Pull 
descriptions, synonyms, and references to figures are given in 
those works, which it is not necessary to repeat here. The 
excellent figures in Loudon’s 4 Encyclopaedia of Trees and Shrubs 5 
(18-12) should be consulted by all students, as well as those given 
in the 4 Journal of the Horticultural Society,’ vol. i. (1S16), voL ii. 
(1817), vol. iv. (1819), the 4 PinetumEritannicum/the 4 Gardeners’ 
Chronicle,’ and the more recent publications of Eeissner and 
Yeitcb. It is desirable to repeat that Parlatore treated the genus 
in a much wider sense than is here done, embracing indeed in 
his Finns almost all the Abietineae, so that the present remarks 
apply only to his subgenus Finns . The additions and changes 
that have become necessary are given under the head of individual 
species. Beferences to the more recent literature will also be 
found under the same headings. 

1. P. pentaphylla, the Goyo Matsu of the Japanese, w r as first 
described by Mayr in his 4 Monographie der Abietineen des Japan - 
ischen Belches * (1890), tab. vi. fig. 20. It was found growing 
wild in the mountains of Central Japan, and is the Japanese 
analogue of the North-east American F. Strobus. 

The triangular leaves have a circular or sometimes a three- 
sided meristele with a single fibro-vascular bundle. The endo- 
derm-layer consists of about a dozen large cells. The resin- 
canals are subepidermal, i. e . marginal. The cones in the Abbe 
Paurie’s specimens are about 3 inches long, subsessile, spreading, 
oblong-conic; scales roundish in outline, flatfish. The bark is 
studded with black tubercles. 


2x2 
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It never forms separate forests,but grows halfway up the moun¬ 
tains intermixed with deciduous trees (Fcwrie in herb. Paris). 

2. Pines pabvielora, Siebold fy Zuccarini . 

A well-known Japanese species, sometimes referred to the 
section Cembra, but the resin-canals are marginal. 

The young shoots, in the cultivated trees, are usually hairy, 
destitute of leaves at the base, and possess a double ring of resin- 
canals in the cortex. The buds are cylindric-obtuse with lanceolate 
brown scales. The three-sided leaves have a circular meristele 
and an undivided vascular bundle. The dorsal side is flattish or 
slightly convex, green, without stomata, the two lateral faces 
slightly concave, glaucous. The resin-canals are marginal, with¬ 
out a sheath of stereome-cells. The endoderm-layer consists of 
about 20 cells. Cotyledons 8-10. In cultivation it produces 
abundance of Cembra- like cones. 

In addition to the older literature cited in the text-books it 
may be well to cite the more recent publications of Mayr, Monog. 
Abiet. Japan. (1890) p. 76, t. 5, and Syme in Gard. Chron. (1878) 
p. 624, f. 103. 

3. P. Lambertiana, Douglas; Sargent, Silva , xi. (1897) p. 27, 
t. 542. 

The history of the discovery of this noble Pine is given in a 
communication from Douglas in the 4 Companion ? to the Bota¬ 
nical Magazine, ii. pp. 92 & 130 (1836). The species had been 
already published in the Transactions of the Linnean Society, xv. 
p. 500 (1827). The type-specimen is in the Ivew herbarium. 

The resin-canals in the primordial leaves are marginal (PI. 23. 
fig. 9), the endoderm is feebly developed, and the fibro-vascular 
bundle unbranehed. In the adult leaves the canals are sometimes 
median, sometimes marginal, the endoderm-cells well-developed, 
about 28-32, and the fibro-vascular bundle branched. See J. 
D. Hooker, in Gard. Chron., Jan. 3 (1885), p. 15, f. 1. 

The stomata occur on all three of the leaf-surfaces. The bracts 
of the male flower are 8-10 in number, according to Sargent. 
Cotyledons 12-15. 

4. P. strobifgrmis, Fngelmann ; Sargent , Silva , xi. (1897) 
p. 33, tab. 544. 

P. Agacuite , Parlatore pro parte. 

This species is distinguished from P. Agacuite 7 by Sargent, on 
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account of the different form of the cone-scales and the shorter 
seed-wing. So far as I have seen, the leaves are usually much 
shorter than in P. Ayacuite , denticulate at the edges, though 
figured by Sargent as entire ; the cones are also shorter, obtusely 
eylindric rather than conic, with the cone-scales rounded obtuse 
at the recurved tips, and with nearly wingless seeds.' 

It is a native of the mountains of Northern Arizona and of 
Chihuahua, at elevations of from 6000-8000 ft., usually growing 
singly. 

5. Pixus Ayacuite, J El rerib erg. 

This is a five-leaved Pine with long slender leaves, and usually 
with elongated cones. The cone-scales generally taper towards 
the apex and are there strongly recurved. The young shoots in 
the cultivated trees are generally covered with down, devoid of 
leaves at the base, but sometimes clothed with leaf-fascicles. 
The resin-canals are marginal, the stereome-eells abundant 
beneath the epidermis and around the resin-canals. Engelmann, 
however, describes them as few in number and not present around 
the ducts. The meristele is circular in section, and the fibro- 
vascular bundle unbranched. The endoderm-cells are about 24 
in number. The stomata are in four rows on the sides, but not 
on the back of the leaf. The wing of the seed is as long or 
longer than the seed itself. Cotyledons 12-15. 

The species is a native of the mountains of Northern Mexico 
and perhaps to the mountains of Southern Arizona. It seems 
more probable, as Sargent has pointed out, that the Arizona tree 
is a distinct species, with very narrow wings to the seed, and which 
he refers to P. strohiformis of Engelmann. 

6. P. scipiokifoemis (§ Strobus), Masters, in Bull . Seri. 
Boissier , April 1S9S, p. 270. 

This is one of Dr. Henry’s discoveries in Hupeh. It is one of 
the Strobus section, with, oblong-obtuse cones, 3-5 centim. long, 
resembling a short stick, whence the name. 

The resin-canals are subepidermal. There are 4 or 5 rows of 
stomata on the sides of the leaf, but none on the dorsum. 

7. P. Strobus, Linn.; Sargent , Silva, xi. (1S97) p. 17, t. 53S ; 
Britton Sf Brown, Illustrated Flora of the S. United States, Canada , 
etc., i. (1896) p. 51, fig. ; Bei&sner , Sandbuch , ed. 2, p, 290. 

To the description of this well-known Pine, of which an authen- 
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ticated specimen is to "be found in Linnmus’s herbarium, there is 
little that need be added. 

In the seedlings examined by me the caulicle or, as it is now 
generally called, the hypocotyl, is remarkable for tapering upwards. 
How far this is characteristic remains to be seen. The herbaceous 
shoots are slender, greenish, covered with fine white seise, and 
destitute of leaves at the base. The leaves have two rows of 
stomata on the sides, hut none on the hack, they are triangular 
In section, with the cells of the mesophyll sinuous. The marginal 
resin-canals are surrounded by a sheath of stereome-cells. The 
meristele is circular in section, and the fibro-vascular bundle 
unbranched. The endoderm consists of about 20 cells. 

The leaves of this species are softer and less rigid than those 
of Pinus monticola , which represents it on the Pacific side of the 
American continent, and they are stouter and not so long as in 
the Himalayan excelsa , to which it is also nearly allied. 

The scales of the cone are scoop-like at the tips, more so than 
in either P. monticola or P. excelsa , and the lowermost cone- 
scales are often more or less recurved. 

The cotyledons vary in number from 7 to 14, 

In the Natural History Museum (British Museum) is a speci¬ 
men from N. California collected by Lemmon and named monticola. 
The size and shape of the cone are indeed those of monticola , 
but the tips of the scales are rounded and recurved, resembling 
In this particular the P. strobiformis of Sargent from Arizona 
(see ante , p. 578). 

8. Pinus monticola, D. Don ; Sargent , Silva , xi. (1897) 
p. 28, tabb. 540, 541. 

In the herbaceous shoots of this species, whitish, capitate, 
glandular hairs are intermingled with the whitish or brownish 
setae which beset the brownish surface. 

Engelmann describes the resin-canals as peripheral and not 
encircled by strengthening cells, but in some of the wild specimens 
examined by me I have seen stereome-cells surrounding the 
canals. 

The leaves are triangular in section, with a circular meristele 
separated from the cortex by an endoderm-layer of 25-28 cells. 
The fibro-vascular bundle is unbranched. There are three rows 
of stomata on the sides of the leaf. The cone-scales are flatter 
and less scoop-like than in P. Strobus . Cotyledons 6-9. 
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9. Pikes Peuke, Grisebach , SpiciL FL Ritmel. ii. p* 849 (1S43); 
Boissier, FL Orient . v. (18S4) p. 608. 

This species, native to the mountains o£ Macedonia, Monte¬ 
negro, Servia, and Bulgaria, where it occurs scattered among 
Spruce Pirs, was at first considered to be conspecific with the 
Himalayan P. exceha. The evidence that they may have origi¬ 
nated from the same stock is strong, but the shorter leaves, 
shorter cone-stalks, thicker shorter cones, and sinuously-reined 
seed-wings of P. Feuhe now suffice to distinguish it from 
P. exceha . (See Masters, in Gard. Chron., Peb. 24, 1883, p. 244, 
f. 84.) 

The young shoots are glabrous, green, and destitute of leaves 
near the base. The primordial leaves are membranous, brown, 
lanceolate-acuminate. The adult leaves are aggregated into 
ascending, wedge-shaped tufts, whilst those of excelsa are usually 
demurred. The resin-canals are marginal, surrounded by stereome- 
cells, and have the same structure as in P. exceha . The leaves 
are three-sided, with no stomata on the convex dorsum, and with 
a circular meristele (in section). The resinous buds are ovate- 
acuminate. The male flowers, hitherto undescribed, are arranged 
in clusters. Each is about 8-10 mill, long, 3 mill, broad, orange- 
yellow flushed with pink. Anthers shortly mucronate or muticous, 
devoid of the laciniate crest which characterizes the anthers of 
P. exceha . The cones, which Grisebach describes as erect, are 
only so in the young state, when mature they are deflexecl. 
The cone-scales are rounded, with a small blunt point, and the 
wing of the seed is longer than the seed itself and traversed with 
sinuous veins. Grisebach, probably by inadvertence, described 
the seeds as exalate. Cotyledons 9-10. 

10. P. excelsa, Wallich ; Hoo7cer, FL Brit . India, v. (1890) 
p. 651 ; Collett , Flora Simlensis (1902), p.485, fig. 157 ; Brandis, 
Forest Flora , p. 510 ; Gamble , Manual of Indian Timbers , eel. 2 
(1902), p. 704. 

A tree, very variable in habit as seen in cultivation. The 
herbaceous shoots are glabrous, naked at the base, and the cone- 
scales are remarkably broad near the apex. It is described in 
almost all the text-books and is well figured in the 4 Gardeners’ 
Chronicle,’ Pebruary 24, 1883/ The seed-wing is twice the 
length of the seed itself. The leaves are three-sided with marginal 
resin-canals, meristele circular in section, and the fibro-vascular 
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Bundle imbraneliecl. There are fire rows of stomata on the two 
sides of the leaf and none on the dorsum. The cells of the.- 
mesophyll have plicated Avails. Cotyledons 8-12. 

It extends, with few interruptions, along the Himalayas fcej* om 
Afghanistan to Bhutan, and its value as a timber tree is jWe ]j 
brought out by Gamble, 1. e. r{ 


11. Pines koraiensis, Sieb. et Zucc .; Mayr , Mon. Ablet, j\p 
(1890) p. 73, t. 5, t. 6. f. 18; Gard. Chron. 1903; BeissnL' 
Scmdbuch , p. 280, fig. 68. 

A Pine of the Cembra section, native of Corea, Central Chin^ 
Japan ?, and Kamtschatka. It has been confounded in booV 
and herbaria with P. parvijlora; but the resin-canals are media^ 
and the cones are more elongate, with the scales tapering toward^’* 
the ends and often recurved. The herbaceous shoots are some!, 
what woolly, devoid of leaves at the base. The leaves are tlire^ 
sided, with no stomata on the dorsum, with little or no hypoderi J? 
the meristele roundish or obscurely triangular, the endoderm-layu 
of about 20 cells, and the fihro-vascular bundle unbranehed 
The cells of the mesophyll are plicate. 

The male flowers are in clusters, each ovoid-oblong, abou, 

2 cent, long, pinkish violet; anther-lobes not crested. The younl^ 
female flowers are purple ; the seeds wingless or nearly so. ’ 

It has been lately introduced from West Hupeb by Wilson, ° 
no. 597! and is figured in the 4 Gardeners* Chronicle 5 (1903), i. 
figs. 18,19, p. 34 


12. P. Armandi, Franchet , in Konv. Archiv. dw Museum , 
tom. vii. (1884) tab. 12, p. 2S5. 

u This is a five-leaved Pine of the Cembra section, with smooth 
bark, slender leaves, and oblong cones. It differs from P. korai - 
ensis in the cones being broader in proportion to their length 
and in the cone-scales not being reflexed at the tips. From 
P. parvijlora it differs in its longer leaves, larger cones, and 
wingless seeds. 

“ The branches are smooth, greyish in colour, the pale green 
leaves in tufts of five, with a very short deciduous sheath. Each 
leaf is about 14 to 15 cent, in length, three-sided, serrulate, tri¬ 
angular in section, with the resin-canals median. There are no 
stomata on the dorsum. The section of the central vascular 
cylinder or meristele is circular, and the fibro-vascular bundle is 
unbranched. The endoderm-cells are about 26 in number. The 
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male flowers figured by Beissner are cylindrie-oblong, each about 
2 cent. long. The anther-scale is notched. The stalked cones 
are 10 to II cent, long, 4 to 5 cent, broad, oblong-obtuse, not 
tapering much either at the base or at the apex. The cone- 
scales increase in size gradually from the base to the middle of 
the cone, are slightly thickened at the tips, the upper exposed 
portions broadly ovate-acute, somewhat triangular, slightly 
pointed, and not reflexed. ‘The seeds are wingless and edible. 
The whole cone has much the appearance of that of the 
IN".W. American P.jlexiUs . 

“ThisPine has been met within Chensi,the Tsinling Mountains, 
David ! Szeehuen, Farges ! Yunnan, Delavag ! Wilson I but, so 
far as is at present known, does not occur in Japan. 

“ Pranehet suggests, and not without reason, that the cone 
figured as that of F. parvijlora by Murray in 4 The Pines and 
Pirs of Japan ’ (1863), p. 12, fig. 13, may really have belonged to 
the species now known as P. ArmandiF —Mast, in Grard. Caron. 
1903, Jan. 31, p. 66, figs. 30, 31. 

13. Phstts Cembra, Linnceus. 

There is little to be added to the description of this well- 
known species, a specimen of which is preserved in the Linnsean 
herbarium. It is interesting to compare the form of the coty¬ 
ledons and the primordial leaves with that o£ the adult leaves. 
In the cotyledons the section is triangular, two sides being 
much longer than the base, there is little or no hypoderm, and 
the resin-canals are near to the margins. The primordial leaf is 
three-sided, with the base of the triangle as long as the two other 
sides, and the resin-canals distinctly median. In the adult form 
the leaf-section is triangular with equal sides, but the dorsum is 
more convex than the sides and has no stomata. The section of 
the meristele is circular and the resin-canals are median. The 
cells of the endoderm number about 20. The cells of the meso- 
phyll are only slightly or not plicated (see PL 20. fig. 2). 

The herbaceous shoots are greenish, puberulous, or in native 
specimens even shaggy, with fawn-coloured hairs, and clothed to 
the base with leaf-fascicles. 

The anthers are muticous and their colour, like that of the 
perulae, is variable, ranging from whitish to reddish violet. 

In the young cones the bracts are almost quite distinct from 
the scale, although a single fibro-vascular bundle supplies both 
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by brandling above and sending one branch, to the bract, whilst 
the other enters the scale. The central woody core of the ripe 
cone is spindle-shaped. Cotyledons S-14. 

In some parts of the Swiss Alps, as near Zermatt, where the 
tree reaches to within a short distance of the SDOw-line, this 
species appears to be gradually dying out, and no steps seem to 
be taken to preserve so valuable a tree. 

The species has a very wide distribution ; but it is possible 
that some forms usually included within its limitations are really 
distinct. Thus, Mayr says that the var. pumila is a distinct 
species having marginal, not cental resin-canals; whilst the 
Finns mandshurica of Buprecht, also referred to this species, is 
considered by Maximowicz to be referable to P. koraiensis (see 
Melanges Biolog. xi.). 

14. Pints monophxlla, Torrey; Sargent , Silva, xi. (1807) 
p. 51, t. Sol. 

This, which is equivalent to the P. Fremontiana of Eudlicher. 
is a native of Nevada, Utah, San Diego, California, Arizona, and 
the northern slopes of the San Bernardino Mts. It is remarkable 
for its leaves standing singly, and not in tufts. Various expla¬ 
nations have been offered of this peculiarity. In the 4 Annals of 
Botany,’ ii. (1888), I have given reasons for supposing that the 
single leaf is truly a leaf in structure and position, and that its 
isolation is due to the arrested development of its companion 
leaf. Occasionally this second leaf passes on to its full develop¬ 
ment, when a two-leaved fascicle results. 

The cells of the mesophyll have infolded undulating processes. 
The resin-canals are marginal, surrounded by strengthening cells, 
and the meristele is circular in section, with an unbranched fibro- 
vascular bundle. The endoderm-layer consists of about 50 cells 
(PI. 21. fig. 4). The cylindrical form of the leaf and of the 
stele are evidently due to the development of the leaf when not 
restricted by contact with its fellow leaf. The bracts sur¬ 
rounding the male flowers are six in number (Sargent). 

The apophysis of the cone-scales is convex, shining chestnut- 
brown, with an elliptical grey umbo. Cotyledons 8-10. 

In cultivation adventitious shoots or “novelli” bearing flattisli 
primordial leaves sometimes called sguamm fidcrantes , are occa¬ 
sionally produced from the lower branches. 

An interesting account, with illustrations, was given of this 
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tree as growing on the mountains of Nevada, by Sir Joseph 
Hooker in the ‘ Gardeners’ Chronicle/ July 31, 188G. 

It has been considered by some that Firms monophylla and 
P. edulis constitute one species, and that P. monoyh/lla is a 
dwarf and depauperate form of P. edulis (see Meehan in ‘ Bulletin 
of the Torrey Botanical Club/ August 1885, p. 81). But, for 
reasons given in Sargent’s ‘ Silva/ xi. (1897) p. 51, it seems better 
to keep the two distinct, as they grow for the most part in dif¬ 
ferent districts and no intermediate forms have been discovered. 

15. Pmrs Paeeyaita, Fngelmann (1862), not of Gordon . 

This species is called by Sargent (Silva, xi. (1897) p. 43, 

tab. 549) P. guadrifolia , thus adopting the name applied by 
Sudworth in 1897. The three-sided leaves have marginal resin- 
canals, no dorsal stomata, a circular meristele surrounded by an 
endoderm-layer of 20 or more cells, and the fibro-vascular bundle 
is unbranched. The mesophy 11-cells have plicate walls. The 
bracts of the male flower are only four in number, according 
to Sargent. 

It is remarkable for the abundance and long duration of tbe 
primordial leaves and their beautiful bluish colour. (See fig. 1, 
p. 585.) 

The apophyses of the ripe cone are strongly revolute and the 
seeds wingless. Cotyledons 8. 

It is a native of the arid mountain districts of Southern Cali¬ 
fornia near the Mexican frontier. 

The P. Farryana of Gordon Is a form of P. ponderosa. 

16. P. cembeoides, Zuccarini (1832); Sargent , Silva , xi. 
(1897) p. 47, tab. 550. 

In this species the cauliele is very stout, about 75 mill, 
long, erect, greyish brown. The primary leaves are crowded, 
spreading, linear, 25-35 mill, long, mucronate, obscurely 
serrulate. The three-sided leaves have marginal resin-canals 
and no dorsal stomata. The endoderm consists of about 16-20 
cells surrounding a circular meristele with a single fibro-vascular 
bundle. The cells of the mesophyll have plicated walls. The 
shoots are glaucous and not fluted, clothed to the base with leaf- 
fascicles. The buds, which are ovoid-oblong, pointed, are late to 
expand in spring. The male flowers are in racemose clusters, 
each flower being surrounded by four bracts only, and the seeds 
devoid of wings. The apophyses are recurved, but not so much 
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closely allied, in its shorter, thicker leaves which "bear stomata on 
the dorsal side. It is, indeed, so near to Finns eembroides that 
I should have included it under that species, hut that those who 
have had the opportunity of seeing both species in their native 
localities keep them distinct. Newberry and Meehan, in the 
4 Bulletin of the Torrey Botanical Club s (1885), vol. xii. pp. 50, 
81, consider P. monophylla (ante , p. 584) to be a dwarfed and 
depauperate form of P. edulis , but in this opinion I find it hard 
to concur. See Masters in 4 Gardeners’ Chronicle 5 (Nov. 5, 
1892) p. 563. 

The leaves are three-sided, with a thick hypoderm, mesophyll- 
cells plicated, marginal resin-canals, a circular meristele 
surrounded by an endoderm-layer of about 18-20 cells. The 
fibro-yascular bundle is unbranched. The male inflorescence is 
sub globose or oblong, the individual flowers 5-7 mill, long, each 
protected by four bracts. In the young cone the apophysis is 
convex, with a prominent umbo. The cotyledons number from 
7-10. 


18. Pinus ALBICATJLTS, Fngelmann ; Sargent, Silva , xi. (1S97) 
p. 39, t. 548. 

This species is a native of the Rocky Mountains, British 
Columbia, Oregon, and California as far south as the San 
Bernardino Mountains {Sargent). The leaves have dorsal 
stomata and a double layer of hyp oderm, which affords protection 
in the exposed situations in which it grows. The resin-canals 
are marginal; the mesophyll-cells are plicated. The endoderm 
consists of about 30 cells, and the meristele is circular in section. 
The male flowers have 8-10 bracts at the base (Fngehnann). 
The connective of the anther is revolute, laciniate or reduced to 
a simple point. 

Engelmann at one time considered it a form of F.jlexilis, but 
this grows at lower elevations and in different districts. The 
male flowers of P. albicaulis , moreover, are thicker and rounder 
than in fiexilis, and the cone-scales are thicker at the tips 
and more abruptly subulate-mucronate. Both have nearly 
wingless seeds. Sir Joseph Hooker, in the 4 Gardeners’ Chronicle/ 
«Tune 27, 1885, describes and figures the remarkable effect of the 
blasts of sand in scoring and polishing the exposed wood of 
this tree. 
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19. Pixus flexiuis, James (1823); Sargent , Silva, xi. (1S97) 
p. 85, t. 546. 

A mountain Pine, occupying a vast area on the eastward slope 
of the Rocky Mountains, extending to New Mexico, Texas, 
Arizona, &c. The herbaceous shoots, as seen in cultivated 
specimens, are terete, purplish, glabrous, or beset with glandular 
hairs, and having a single row of resin-canals in the cortex. 
The resin-canals of the leaves are described and figured as 
marginal, but they are sometimes to be found in the mesophyll. 
The endoderm-layer consists of about 30 cells; the meristele is 
circular, with an unbranched fibro-vascular bundle. The cells of 
the mesophyll have folded walls. Stomata occur on the dorsum 
of the leaf. 

A young cone is figured in the £ Gardeners’ Chronicle ’ (1875), 
p. 356. The male flowers are surrounded hy 8-10 bracts 
( Engelmann ). 

The cones at first spread horizontally, but ultimately become 
deflected. In the mature condition the scales, like those of 
P. Lamhertiana , are equally thickened on both sides near the 
tip, and spread horizontally. 

This species is intermediate, in some respects, between the 
Strobus and Cembra sections, having (usually) the marginal 
resin-canals of Strobus and the nearly wingless seeds of Cembra. 
The woody core, or axis of the cone, is narrower and more 
elongate than in the European Cembra. Cotyledons 8-9. 

20. P. Balfoueiaxa, A. Murray ; Sargent , Silva, xi. (1897) 
p. 59, t. 553. 

This species occurs on the mountains of North California, 
and is remarkable for its dense tufts of foliage. The leaves are 
short, curved, three-sided, with no stomata on the dorsum, they 
have a double layer of hypoderm, marginal resin-canals, and an 
endoderm layer of about 20 cells, encircling a single bundle 
traversing a circular meristele. The mesophyll-cells are plicate. 
The male flowers, according to Sargent, have only four scales at 
the base. The cones are pendent, about 12 cent, long, elongate, 
conic, curved; apophysis rhomboid, convex; umbo depressed, 
almost muticous. Seeds marked with violet spots. Wing of 
seed obliquely oblong, much exceeding the seed itself. (See 
Gard. Chron., March 11,1876, p. 332.) Cotyledons 5. 
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21. Prxtrs artstata, Bngelmann ; Sargent , xi. (1897) 

p. 68, tab. 554 

The principal difference between this species, if species it be, 
and P. Balfouriana resides in tbe cones, which are somewhat 
smaller, ovoid-conic rather than oblong-conic, their apophyses 
less prominent, and provided with a long, slender awn. The 
seed-wings also are smaller and less oblique. In P. aristata there 
is usually only one resin-canal immediately beneath the epi¬ 
dermis in the centre of the dorsum of the leaf, whilst in 
Balfouriana there are two, in the centre of the mesophyll, or 
beneath the epidermis. [See also A. Murray, in G-ard. Chron., 
Oct. 30,1875.] The cotyledons are 6-8. 

22. P. Bunge ana, Zuccarini. Gfr . Masters, in Journ. Linn. 
See., Bot. vol. xxvi. (1902) p. 549, for bibliographical references. 

A curious species occurring on the mountains of North China 
and also in Hupeh and Shensi. 

The hark of mature specimens is milky-white. The leaf- 
sheaths are deciduous; the leaves in tufts of 3, each 6-8 cent, 
long, three-sided, obscurely serrulated, dorsum convex, without 
stomata, sides flattish, with 4-5 rows of stomata; transverse 
section elliptic, slightly keeled anteriorly, acute at the angles ; 
hypoderm in a single layer; cortex or mesophyll of several layers 
of straight walled (not infolded) cells, the innermost oblong, 
radiating from the centre; endoderm-cells about 22, oblong; 
resin-canals marginal, surrounded by stereome-cells, meristele 
elliptic in section, fibro-vascular bundle unbranched (see PL 23. 
fig. 10). Cones oblong-conic, apophysis wrinkled, umbo curved, 
subulate. Male flowers capitate, each flower about 25 mill. long. 
Cotyledons 11-12, 

The tree is cultivated at Kew, where it has produced cones. 

23. P. G-erardiana, Wallich; Baviatore , in DC. Brod . xvi . 2 
p. 391 ; Brandis , Barest Fiord , t. 67 ; Kook. f. in Flora 
Brit . India , v. p. 652; Gamble , Indian Timbers , ed. 2 (1902), 
p. 709. 

In this curious Pine the bark flakes off in irregular slabs, as 
in the Plane-tree (Blatanus). Its edible nuts are largely used 
as food by the natives of Afghanistan. Reference to it will he 
found in the late Surgeon-Major Aitchison’s paper on the Plora 
of tbe Knram Yalley, in the Journal of the Linnean Society, 
vol. xviii.; and in Duthie’s Report of a Tour in Kashmir (1893). 
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The leaves are in threes, each 3-sided, dorsum convex, without 
stomata, sides concave, with 4-5 rows of stomata, resin-canals 
marginal ; meristele elliptic or circular in section, with an 
unbranched vascular bundle. The number of the cotyledons 
varies from 3 to S. 

2-1. Pinus cnriruAiiUANA, Fngelmann ; Sargent, Silva , xi. 
(1897) p. 85, t. 566. 

This tree is a native of the mountains of Northern Mexico, as 
well as New Mexico and Arizoua. The leaves are in groups 
of three, with median resin-canals. The endoderm-layer consists 
of 30-40 cells, and the circular or elliptical meristele comprises 
a branched bundle. The mesophy 11-cells are plicated. The 
sheaths are deciduous. The male flowers racemose. The ripe 
cones are oblong-ovoid or ovoid-conic, not unlike those of 
P. Laricio . The apophyses are flattish, grey, with the upper 
edge lancet-shaped. The umbo is depressed, at first mucroiui- 
late. Engelmann notes that this species matures its cones only 
in the third year, a peculiarity which it shares with the Stone- 
Pine (P. Pinea) of the Mediterranean district. 

25. P. Lumholtzii, B. L. Robinson II. L. Fern aid. Pro¬ 
ceedings of the American Academg of Aids and Sciences , vol. xxx. 
August 27 (1S94), p. 122 ; Scribner's Magazine , xvi. p. 38. 

Of this species I have seen only incomplete specimens. It 
was collected near Coloradas in the course of an archaeological 
expedition to N.W. Mexico. The pendulous leaves are said to 
be in groups of three with the sheaths quite obsolete. The cones 
were not seen. In section the leaves are three-sided, dorsum 
convex, sides concave. Eesin-canal median. Meristele oblong 
in section. 

26. P. insularts, Fndlicher ; P. Villar , in Blanco , FI. Filip . 
ed. 3, Fov. App. p. 212, t. 453; Tidal , Sinops. Fam . y Gen . PL 
Lenos Filip., Atlas , t. 98. fig. C. 

A species native of the Philippines, with long slender leaves, 
3 in a sheath, the scales of which are thin and membranous but 
persistent, the innermost are deeply fringed. In section the 
leaves are three-sided, with a convex dorsum and two concave 
lateral surfaces meeting anteriorly in a prominent ridge. There 
is a single layer of hypoderm, in contact with which are two 
resin-canals. The cells of the mesophyll have infolded walls. 

LINN. J OURN—BOX AN Y, VOL. XXXV. 2 X 
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The meristele is elliptic, or slightly three-sided, with an un- 
hranched bundle. The cones arc shortly stalked, deflexed, oblong- 
conic, 5-7 cent, long; the scales have a tumid apophysis and an 
elliptic umbo, 

27. Pin us longtfoli a, Roxburgh ; J. R. Hooker , bz 27. 2?r7. 
Ind. v. p. 652, and in Himalayan Journals , i. p. 100; Gamble, 
Jih/ 2 . 2hA Timbers, ed. 2, p. 706 ; Collett, FL Simlensis (1902), 
p. 4S5, fig. 158. 

A species native of the Horth-Wcsfc Himalaya and Sikkim, 
hut not extending into Afghanistan according to Aitchisoa 
(Journal of Linnean Society, Pot. xix. pt. 2, p. 142). 

The very long, decurved leaves are arranged in tufts of 3; 
in section they are seen to be three-sided, with a convex dorsum 
and two flattish or slightly concave sides meeting in a prominent 
anterior ridge. The hypoderm is in two rows, with wedge- 
shaped projections, and the resin-canals, when present, which is 
not always the case, marginal. The cell-walls of the mesophyll 
are slightly infolded. The endoderm-cells, about 40 in number, 
are large and ovoid ; the meristele is elliptic or subtriangular in 
section, enclosing a branched vascular bundle. The male 
flowers are cylindrie-oblong, arranged in corymbose clusters. 
The cones resemble those of P. canariensis or P. Pinaster, with 
tumid, recurved apophyses, and an umbo with a short slender 
curved mucro. The seeds are 10-12 mill, long, elliptic, greyish 
with lilac-coloured stripes. The long oblong wing soon falls off. 

28. P. Kiiasva, Foyle; Hook . f. in FL Frit. Ind. v. p. 6*52 
(188S); Brandis , Forest Flora, p. 508 ; Gamble, Man . Indian 
Timbers , ed. 2 (1902), p. 70S. 

A three-leaved species. The leaf-section shows a convex 
dorsum and two concave sides meeting in a sharp ridge. In the 
specimen examined there was no hypoderm, but tins point 
requires further examination. The resin-canals are marginal, 
the meristele triangular in section with a branched fibro-vascular 
bundle. 

The small oblong male flowers are in loose spikes. 

The cones are shortly stalked, deflexed, ovoid-conic. The cone- 
scales are rugose, the free border elliptic, and the umbo rhomboid. 

The species is a native of the Kliasya Hills, Chittagong, and 
Burma {Hooker). 
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29. Pines canaeiensis, Qhr. Smith, in Webb $ Berthelot , 
Hist. Nat. des lies Canaries , vol. iii. (1836) p. 280; Masters , in 
Card . Qhr on. June 9, 188S, fig. 94. 

This tree is well-described and figured in tlie above-mentioned 
work. It may here be added that the leaves have a marked 
hypoderm, and that the resin-canals are imbedded in. the cortical 
substance of the leaf. The meristele is elliptic in section and the 
vascular bundle is divided. 

The cotyledons are 6-8 in number, triangular in form, 
destitute of any proper epidermis and hypodermic. The cells 
of the cortex or mesophyll are polygonal, the endoderm-cells are 
not well-marked. The central bundle is undivided. The cone 
is similar to that of P. maritima {Pinaster), to which species it is 
nearly allied. 

30-31. P. pondetiosa, Douglas ; Sargent , Silva , xi. (1897) 
p. 77 ; Britton Brown , i. p. 51; Beissner , p. 262, fig. 61. 

A Pine with a very wide distribution in "Western America, from 
British Columbia in the north to the Mexican boundary on 
the south, and from the western slopes of the Sierra Nevada 
to Dakota, Nebraska, and Western Texas. “A tree of such 
enormous range over a region of so many different climates has 
naturally developed many forms, and no other American pine-tree 
varies more in size and habit and the character ofits bark, length of 
leaves, and size of cones... . One hundred photographs would not 
be too many to properly illustrate the appearance of P.ponderosa 
. . . and an attempt to describe its different forms with any words 
at our command would be hopeless.— Sargent , in 4 Garden and 
Forest/ Oct. 2, 1895, p. 392. 

A peculiar feature of this species consists in the circumstance 
that the cones break off when ripe near to, but not quite at the 
base, so that a few scales are left on the bough while the bulk 
of the cone falls to the ground; hence the term Broken-Cone 
Pine given to it by Mr. Lemmon. The constancy of this 
peculiarity is open to further investigation. An illustrated 
description is given in the 4 Gardeners’ Chronicle/ Nov. 15, 1890, 
p. 557. 

The base of the scale tapers gradually to a short stalk-like 
process which is flattened from side to side. This peculiar form 
may in some way be concerned in the detachment of the scales. 

Pinus jponderosa was, according to Sargent, first alluded to in 
the Journal of Lewis and Clark, 1S04 It was afterwards found 

2 i 2 
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by Douglas, in 1826; but it was not till] 836 that the name 
jponderosa was published in the e Companion 5 to the Botanical 
Magazine, ii. p. Ill, where Douglas says :— a I also saw a new 
Pine (. Pimis ponder osd)P This was on the hills between 
Colombia and Spokan rivers. 

.For an account of the numerous varieties reference may be 
made to Sargent’s work, p. 80. Some of them, like P. Jeffrey!, 
latifolia , Engelmctnni of Lemmon, Mayriana of Sudworth, 
Apacheca of Lemmon, scopulorum , Lemmon, have been con¬ 
sidered to be worthy of specific rank, but Sargent concludes 
that the forms mingle so as to be indistinguishable. 

In the 4 Silva’ figures are given not only of the type but of the 
var. Jeffreyi, tab. 563, and var. scopulorum , tab. 561. 

JP. Jeffreyi is also discussed by Sargent in 4 Garden and 
Forest,’ Sept. 30, 1891, p. 457, and a good figure is given in the 
4 Gardeners’Chronicle,’ March 23, 1889, p. 360. It was the 
subject of an interesting note by Sir Joseph Hooker in the same 
periodical, Dec. 27, 1884, p. 814. 

In the germinating seedling the radicle is tapering, the caulicle 
is cylindrie, glaucous. 

The cotyledons are 10 in number, but from 6-11 are recorded, 
triangular in section, with lines of stomata on the two lateral 
faces. 

In the three-sided leaves there is often a layer of water-cells 
beneath the epidermis and a double layer of hypoderm. The walls 
in the cells of the leaf-cortex are sinuous, the resin-canals paren¬ 
chymatous. The meristele is oval, or slightly triangular in 
outline, and surrounded by the endoderm-layer of 50-60 cells, 
thickened on the outer faces. The fibro-vascular strand is 
divided, the two divisions being separated by sterooinc-ceHs, 

P. Jeffreyi has essentially the same structure, but Coulter and 
Pose remark that the thin-walled subcpidermal layer is wanting 
in Jeffreyi, but then it is not constant in ponderosa ! 

The male flowers are 12-15 mill, long, sometimes twisted, each 
surrounded by about 10 scales, 

32. Pinus attend at a, Lemmon (1892); Sargent , Silva, xi. 
(1897) p. 107.—P. tubereulata, Gordon ; Masters, in Gctrd. Citron . 
Dec. 19,1885, fig. 184. 

This is the species usually known as P. tubereulata of Gordon 
(1849) (not of D. Don (1836), which is = P. radiate ). 

It grows on the sun-burnt slopes of the mountains of Oregon, 
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the Cascade Mountains, the western side of the Sierra Nevada, 
the coast-range of California, and the southern, slopes of the San 
Bernardino Mountains (Sargent). 

“ The closed cones of this tree, preserving the vitality of the 
seeds for years, seem an admirable adaptation to the peculiarly 
severe conditions of its surroundings, enabling it to survive the 
fires which constantly sweep over the dry slopes where alone it 
grows. When the trees are killed by fire, as is almost invariably 
the case every few years, all the seeds produced during their 
lives are scattered at the same time over the ground, and growing 
rapidly, soon produce an abundant crop of seedlings; in the 
same groves the trees are almost invariably of the same age 
and size, there being no seedlingsor younger plants among them 
to perish with the older trees, and thus to diminish the chances of 
reproduction and perpetuity.”— Muir , ex Sargent, Silva, xi. p. 107. 

The young' cones are stipitate and spread horizontally. 
They issue from the main branches, from which they are never 
detached save by fire. The buds are slender, cylindric-conic, of 
a reddish-brown colour. The leafy shoots are reddisli-brown, 
with a single row of resin-canals, and destitute of leaf-buds at 
the base. The leaves are in threes, three-sided in section, with 
a convex dorsum and two concave sides. Stomata are present 
on all the faces. Beneath the epidermis is a layer of thin-walled 
water-cells overlying the thick hypoderm. The cells of the 
mesophyll have infolded walls, and the resin-cauals are median 
and surrounded by stereome-cells. The meristele is oblong in 
section, rounded at the ends, and slightly depressed on the upper 
surface. The fibro-vascular bundle is branched, the branches 
separating rather widely. The endoderm-layer consists of about 
46-50 cells. 

The cotyledons are 5-8 in number. 

33. Pin trs rad I at a, D. Don (1836) ; Sargent , Silva, xi. (1897) 
p. 103; Lemmon, Nov it at es Occidentals (1893) ; also in Garden 

Forest , Feb. 10, 1S92; Masters, in Gard. Chron . March 14, 
1891, p. 337, and Jan. 26, 1878, p. 108, fig. 22 (as ins ignis). 

A species occurring over a very limited area on the coast of 
California to the south of Monterey. 

It is probably the tree called P. californica by Loiseleur in 
Nouv. Bnbamel, v. p. 243 (1812), where it is thus described:— 
44 P. foliis geminis ternisve gracilibus, strobilis folio multo 
longioribus.” The P. adunca of Foiret, in Lam, Diet., SuppL 
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iv. p. 4X5, Is also referred here, but the description is even more 
incomplete. 

Lemmon and Sargent place tlie Firms insir/nis of Don (1838) 
under this heading. P. tuberculata of D. Don (1836) (not of 
Gordon) is also considered identical with Don’s P. radiata. 
Carriere, Traite General, ed. 2 (1867), p. 440, arranges the 
species thus:— 

“P. insignis , Douglas ex Loudon Arboretum, iv. 2265, et 
auct.” Yar. macrocarjpa^ Hartweg, Journal Hort. Soc. iii. p. 226 
= P. radiata , Don et auct. 

The variety differs from the species by the cones, which are 
a little larger, whilst the apophyses are more developed and 
turned down towards the base of the cone. In British gardens 
the tree is found to do well near the coast, but there are differ¬ 
ences in habit and in degree of hardihood which suggest the 
existence of distinct varieties, if not of the existence of two 
species under one name. 

To Dr. Prances chi I am indebted for a specimen of the var. 
linata from Guadeloupe Island, off the S. coast of California. In 
this variety there are but two leaves to the tuft. See 'Watson, 
Proe. Amer. Acad. xi. p. 119 (1876), and Bot. Calif, ii. p. 128. 

The seedling plants are distinct in character, and show forecasts 
of the future habits of the tree, its bushy habit when young 
being indicated by tbe numerous side-shoots that spring from 
the young plant just above the cotyledons, whilst the bare trunk 
of adult years is indicated by the long unbranched stem, which 
the seedling plant at first presents. The primordial leaves are 
very long and narrow, and, at rather wide intervals, finely toothed 
at the margins. As has been said, the young stem acquires 
considerable length (6 to 8 inches) before the primary leaves are 
replaced by the tufted leaves characteristic of the tree at a more 
advanced stage. Tbe seedlings are strongly tap-rooted, with hori¬ 
zontally-spreading side branches. The leaves are three-sided, with 
stomata on all sides, and with a layer of thin-walled water-cells 
beneath the epidermis. The bypoderm is in one layer with 
occasional thickeuings. The cortical cells have infolded walls, 
and the resin-canals are median and surrounded by stereome- 
cells. The endoderm-cells number about 30-40; the meristele 
is oblong, or somewdiat triangular, with a branching fibro- 
vascnlar bundle. 

The cotyledons vary from 6-9 in number. 
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34 Pinus Coulteki, D. Don ; Sargent, Silva, xi. (1897) p. 99; 
Masters , in Gard . Gliron . March 28, 1885, p. 415, figs. 73, 74. 

A noble Californian Pine of pyramidal habit, growing on the 
mountains near the coast. The old bark flakes off in irregular, 
thin, smoky-brown plates. The herbaceous shoots are glaucous 
green flushed with pink, and traversed with numerous resin- 
canals ; they are clothed nearly to the base with leaf-tuffcs. The 
buds are very large, reddish-brown, ovate-oblong. The leaves 
are three-sided, with stomata on all sides. The liypoderm-layers 
are very thick, projecting inw r ards in wedge-shaped masses, and a 
similar layer of stereome-cells surrounds the resin-canals in the 
substance of the leaf. The endoderm-layer consists of. about 
60-70 cells, rarely fewer, much thickened on the outer walls. 
The meristele is elliptic in section, with a thick band of stereome- 
cells separating the two divisions of the fibro-vascular bundle. 
The mesophyll-cells are plicated (see PL 22. fig. 7). The cones 
are usually very large. 

In our museums there appear to be two forms of this 
species, the cones of which differ. In the one case (the true 
P. Coulteri) the strongly beaked scales are very prominent 
and more or less spreading ; whilst in the other the apophyses 
are much less prominent, and the beaked extremity much smaller. 
As I have only seen detached cones, I am not able to form a 
definite opinion whether or not the cones with the smaller scales 
and less prominent tips belong to a distinct species or not, but 
they probably belong to a form of ponderosa. 

In the young cones of P. Coulteri the apophysis tapers 
gradually into the curved spur-like umbo. The cotyledons vary 
in number from 10-14. 

35. P. Sab ini ana, Douglas ; Sargent , Silva , xi. (1897) p. 95 ; 
Masters , in Gard . Gliron . July 14, 1888, p. 36. 

A tree discovered by Douglas in 1826, hut the specimens and 
notes relating to which were lost when crossing a stream. (See 
4 Companion 5 to the Botanical Magazine, ii., Nov. 1831.) It is a 
native of the dry foot-hills of Western California. 

It is a well-defined species, in the happy position of having no 
synonyms. The herbaceous shoots are glaucous, devoid of leaves 
near the base, and they contain a double row of resin-canals. The 
leaf-section is three-sided, dorsum convex, sides concave, with 
stomata on all surfaces. The 3b} r poderm is continuous and pro- 
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jects into the mesophyll in the form of wedge-shaped masses. The 
cells of the mesophyll have infolded walls, and the resin-canals are 
median and surrounded by stereome-cells. The endoderm con¬ 
sists of from 45-50 cells, thick-walled externally. The meristele 
is oblong or subtriangular in section, with a branched fibro- 
vascular bundle and a band of stereome-cells between the 
subdivisions. The male flowers are each surrounded by 10-15 
spirally imbricated scales ( JEngelmann ). 

The cotyledons vary in number from 12-18. 

36. Pinus Taeda, linnceus; Sargent, Silva, xi. (1897) p. Ill; 
Britton Sf Brown , i. p. 53, fig. 

A species of which an authentic specimen may be seen in the 
.herbarium of Linnseus. It is widely distributed from New 
Jersey to the Gulf States and Texas. The buds are oblong- 
conic, the male flowers cylindric, curved, arranged in corymbose 
clusters. The cones are about 12 cent, long, sessile, spreading, 
oblong-conic; apophysis tumid, dark brown, with a small deflexed 
subulate mucro. 

The leaf-section is three-sided with uniform hypoderm; the 
cells of the mesophyll have projecting walls, and the median resin- 
canals are surrounded by stereome-cells. The endoderm-cells 
are about 50 in number. The meristele is triangular, and the 
fibro-vaseular bundle branched, with the tranches either separate 
or sometimes approximate. 

The cotyledons are 5-S. 

37. P. Teocote, Ohamisso et Schleehtendal , ex Paria tore , in 
DC. Prod, xvi. 2 p. 396. 

A Mexican species, of which little or nothing is known beyond 
what has been published in the text-hooks. The cones are 
stalked or subsessile, deflexed, elongate, cylindric-eonic, slightly 
curved; the apophysis rather tumid, with a small central deltoid 
umbo. 

38. P, pattjla, Schiede JDeppe ; Pari afore, in PC. Prod, xvi. 3 
p. 397; Masters , in Card. Citron . Jan. 24,18S5, fig. 20. 

The young shoots of this Mexican species are olive-brown 
covered with a glaucous bloom or, in some cases, slightly 
hirtellous. The buds are cylindric-conic, sharply pointed. The 
leaves are three-sided, with the dorsal side convex, the lateral 
ones concave, all stomatiferous. The section is triangular with au 
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elliptical meristele. The hypo derm is in two rows. The resin- 
canals are in the centre of the mesophyll. The stalked deflexed' 
cones are in whorls. In the young cone the apophysis is convex 
on both sides of the terminal subulate mucro, but in the older 
cones the umbo becomes shrivelled and depressed. 

39. Pinus eigida, Miller , Diet. (1768); Sargent , Silva, xi. 
(1897) p. 115 ; Beissner , Mandbuch , p. 268, fig. 64 (1891).,, 

A native of the iltlantic States of North America, in sandy 
plains and dry gravelly uplands as well as on the coast. 

The leaves are in threes, each 8-14cent., three-sided, the dorsum 
convex, the lateral faces concave and meeting in a prominent 
keel. Stomata are distributed all over the leaf. The leaf-section is 
three-sided, and shows a layer of thin-walled water-cells beneath 
the epidermis, between it and the hypoderm. The cell-walls in the 
mesophyll are infolded, and the resin-canals median. The endo- 
derm consists of about 40-50 cells. The ineristele is oblong, 
and the fibro-vascular bundle branched, with bands of stereome- 
cells connecting the two phloem masses. 

The male fiowers are slender, capitate, about 25 mill, long, 
each surrounded at the base by 6-8 scales. The cones are sessile, 
solitary or clustered, ovoid-oblong, with the free part of the 
apophysis somewhat triangular, slightly convex, dull brown. 

The cotyledons are 5. 

The species is very variable in the size and form of the cones, 
which, in some cases, so much resemble those of P. serotma , that 
some botanists have considered them to constitute a single 
species. 

P. rigida has the power of producing adventitious shoots from 
the old trunks, a peculiarity which it shares with P. seroiina . 

40. P. sFiio tina, Michaiix; Sargent , Silva^ xi. (1897) p. 119. 

A species distributed from South Carolina to Florida {Sargent). 

In the living plants at Kew the herbaceous shoots are angular, 

deeply furrowed, glaucous, and clothed with leaves to the base. 
In the cortex is a single row of resin-canals. In the native 
specimens the male flowers are capitate, with 6-8 scales at the 
base of each. The cones are sessile, spreading, broadly ovoid; 
the apophysis slightly tumid, with, a small deltoid mucro. 

The triangular leaves have median resin-canals, an oblong 
ineristele, and a branched fibro-vascular bundle. The hypoderm 
is very thick, and the resin-canals are also provided with a 
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sheath of stereomc-cells. For the most part they are median, 
but occasionally peripheral. The cells of the mesopbyll have 
infolded walls. The endoderm-cells (about 54 in number) arc 
much thickened. The stomata are distributed on all sides of 
the leaf. 

41. Pixus Donnell-Smithi r, Masters , in Botanical Gazette , 
xvi. (1891) p. 199 (Pirns), et xix. (1894) p. 13, t. 2. 

This species was found by Mr. Grodman, and subsequently by 
Capt. Ponnell-Smith. It forms a complete belt around the 
Yolcan de Fuego, commencing at about 10,000 feet, and in 
the Yolcan d’Agna extends to the summit. It is curious to see, 
writes Mr. Grodman, how abruptly the mixed forest of Cheiro - 
demon and other trees ceases at about 10,000 feet, and how you 
step suddenly out of it into the more open pine-belt, where the 
only undergrowth is a coarse grass ( Godman in litt.). 

Capt. Donnell-Smith furnishes similar information, and states 
that he collected his specimens at the very top of the Yolcan 
d’Agua, at a height of 12,300 ft., along the crest of the extinct 
volcano, where it formed a stunted tree 10-15 ft. high, but well 
furnished with cones. 

P. Bonnell-Smithii resembles P. Hartivegi , but differs in its 
smaller cone-scales with less prominent apophyses. It is a 
5-Ieaved species with fimbriate bud-scales and three-sided leaves. 
The hypoderm is well marked, and there are also wedge-shaped 
masses of stereome-cells to add to the rigidity of the leaf. The 
cells of the leaf-cortex are sinuous, and the two branches of the 
fibro-vascular strand are separated by stereome-cells. The sec¬ 
tion of the meristele is triangular in outline. The resin-canals 
appear to be absent (see Pi. 21. fig. 5). The cones are about 
10 cent, long, oblong-obtuse, thick, the scales with thickened 
apophyses and winged seeds. 

42. P. Hartwecm, Bindley, Bot. Beg. (1S39); Parlatore , in 
DC. Prod . xvi. 2 p. 399. 

A Mexican species apparently viry variable, and confused in 
collections with P. Montezumce. Like other mountain species 
from Mexico, it needs careful study on the spot. 

43. P. Montezumje, Lambert ; Parlatore , in DC. Prod . xvi. 2 
p. 398 ; Gard. Citron., Oct. 25,1890, March 3,1S94, March 11, 
1899, cura ic. 

A Mexican species so variable that no fewer than 70 synonyms 
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are attached to it. On the same branch of a specimen labelled by 
Engelmann some of the leaves are 12-1-1 inches long, others only 
5 inches in length. Comparative study in its native locality can 
alone suffice to determine the limitations and characteristics of this 
species. In the variety Lindleyana I find a layer of thin-walled 
water-cells beneath the epiderin; cells of the mesopliyll with 
infolded walls, median resin-canals surrounded by a stereome- 
sheath. The endoderm-layer consists of 25-30 oblong cells. The 
meristele is oblong in section, with a branched vascular bundle. 

The male inflorescence is capitate. 

It may be noted that in most, if not all, the cones examined 
by me under various names the upper border of the apophysis 
is lancet-shaped and acute at the extreme tip. 

44. Pixus filifolia, Lindley (1840); Parlatore , in DC. Prod, 
xvir p. 400. 

A species collected by Hartweg in Guatemala, concerning 
which little is known beyond what is published in the works 
above cited. The leaves are in fives, very long and slender 
(22-30 cent. long). In section they are triangular, with thick 
hypoderm projecting inwards in wedge-shaped masses. The 
cells of the mesophyll have infolded walls. The resin-canals are 
median and surrounded by a sheath of stereome-cells. The endo- 
derrn consists of 30-40 large oblong cells. The meristele is 
triangular in section, wdth the two branches coherent in a single 
fibro-vascular bundle (see PI. 21. fig. 6). 

The cones are pendulous, 21-22 cent, long, conic, slightly 
curved, the apophyses rhomboid with a prominent umbo. Seed 
speckled, much shorter than the obliquely oblong wing. 

I have specimens from Tolucca, Nelson 5 !, and from Capt. 
Donnell-Smith, 2602! 

45. P. leiopeylla, Schiede Sf Deppe; Parlatore , in DC. Prod. 
xvi. 2 p. 401. 

A Mexican species extending into Guatemala, with leaves in 
tufts of five, slender, three-sided, triangular in section, the dorsum 
convex, sides concave, meeting anteriorly in a prominent ridge. 
The hypoderm forms a single layer, the cells of the mesophyll are 
not sinuous, the resin-canals are median surrounded by stereomo- 
cells. The endoderm consists of 18-20 large ovoid cells thickened 
on the outer side. The meristele is triangular in section, aud 
the fibro-vascular bundle divided. The male flowers are race- 
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mosc, the cones about 5 cent, long, ovoid-conic ; apophyses flat, 
rounded or slightly pointed at the upper border; umbo depressed, 
rhomboid mucronate. 

To this species I refer—Is els on 1!, gathered on Tolucca, and 
Donnell-Smith. (Guatemala), 2633 & 3156 I 

46. Pmis Torreyana, Tarry , Tot. Ilex. Bound, p. 210, tt. 58, 
59 (1859); Sargent , Silva , xi. (1897) p. 71, t. 557. 

A distinct Pine, very limited in its range, growing only, so far 
as is known, in South California, near the mouth of the Saledad 
lliver, along the coast and on Santa Eosa Island, 34° IN'. lat. 
Por fine specimens of its cones I am indebted to Dr. Pranceschi. 

The seedling plants observed at Kew are robust, with a long, 
tapering radicle, and a stout cylindric caulicle, with five resin- 
canals between as many vascular bundles. The cotyledons are 
about 12, linear, flatfish. The primary leaves are elliptic in 
section, pointed at the angles with a prominent keel. The 
resin-canals are median, the meristele elliptic with a branched 
fibro-vascular bundle. The adult leaves are 20-30 cent, in length, 
markedly triangular in section, stomatiferous on all sides. The 
hypo derm is in thick wedge-shaped masses in the intervals 
between the stomata. Cortical cells with infolded walls ; resin- 
canals median, surrounded by a stereome-sheath; endoderm 
of about 40 cells, much thickened outwardly; meristele trian¬ 
gular ; fibro-vascular bundle branched, more or less completely 
surrounded by stereome-cells. The male flowers are in clusters, 
each 5-7 cent, long, surrounded at the base by as many as 14 or 15 
scales. The cones are subsessile, 13-15 cent, long, broadly ovoid, 
with very prominent apophyses and stout pyramidal umbos. 

47. P. arizonica, Tngelmann , Sargent ; Silva , xi. (1897) p. 75, 
t. 559. 

A five-leaved Pine, native of the mountains of Southern 
Arizona, at altitudes of 7000 feet. 

The leaves are three-sided, with stomata on all sides, with a 
double layer of hypoderm thickened at the angles. The cells of 
the mesophyll have infolded walls. The resin-canals are median, 
surrounded by a stereome-sheath. The endoderm consists of 
35-40 cells much thickened on their outer walls. The section of 
the meristele is triangular, with somewhat truncated angles. 
The fibro-vascular bundle is branched, the branches surrounded 
by many stereome-cells. The male flowers are corymbose, oblong- 
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obtuse, about 2 cent. long. The cones resemble those of 
P. patida , and are subsessile, spreading, about 6 cent long, 8-4 
cent, broad, oblong-ovoid, tapering to both ends, the apophyses 
prominent, upper border somewhat rounded; umbo stout, pyra¬ 
midal, muero deflexed; seed ovoid, much shorter than the 
obliquely oblong wing. 

P. arizonica has been thought to be a form of ponderosa (which 
occasionally has 5 leaves in a tuft), but the young shoots are 
glaucous, and its cones are shorter and thicker ( Engehnann ). 

48. Pjnttts ctteensis, Grisebcicli (1863); = P. heteropJiyUa , 
Sudworth (1893), ex Sargent, Silva, xi. (1897) t. 591. 

The first botanist to deal with this plant was Elliott, who, in 
his ‘Sketch of the Botany of S. Carolina and Georgia’ (1824), 
referred it to P. Taeda as var. heterophylla . It is now generally 
acknowledged that it is quite distinct from P. Taeda , and, 
therefore, it would seem that the next appropriate name, in order 
of time, should be selected, viz. cubensis. This plan, however, 
does not commend itself to the American botanists, who have 
adopted the old varietal name as that of the species. P. baha - 
mensis of Grisebaeh, P. cubensis var. terthrocarpa, Grisebaeh, 
and P. JEllioUi of Engelmann are all referred here, though not 
without hesitation. The species occurs in the Southern States of 
N. America, in some of the West India islands, and in the forests 
of Central America and Honduras (see Morris, £ The Colony of 
British Honduras 5 (1883), p. 57 ; Belt, 4 Naturalist in Nicaragua 7 
(1874), p. 236). The three-sided leaves are in clusters of 2-3, 
with a layer of thin-walled cells beneath the epidermis. The 
hypoderm forms a double layer with projecting wedge-shaped 
masses, and a similar sheath surrounds the resin-duets. These 
latter are in contact with the meristele, which is elliptic or more 
or less triangular in transverse section, and lias a simple or 
(sometimes branched?) fibro-vascular bundle. The eridoderm- 
cells are about 40-48 in number (PL 20. fig. 8). As in the case 
of P. australis , the bud-scales are silvery-white. The male flowers 
are capitate, each flower about 30-40 mill, long, and surrounded 
by oblong coriaceous chestnut-coloured scales with a white 
membranous, slightly fimbriate border. 

I am indebted to Dr. Mellichauip for specimens from 
S. Carolina, in which the catkins are partly male, partly female, 
the female flowers occupying the upper part of the catkin or 
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male flower. The. foliage of Finns cubensis is more slender than 
that of P. pahtsiris, and all tlie sheaths surrounding the leaves 
of P. cubensis are much shorter than those of F. palustris . 

It is possible that F. bahamensis, referred to this species by- 
Sargent, should be kept distinct, for whilst F . cubensis has dis¬ 
tinctly internal resin-canals, F. bahamensis, so far as I have seen, 
lias marginal canals; but further examination of authentic 
specimens is requisite to clear up the doubt. 

A cone of F. bahamensis, collected by Eggers and in the 
Natural History Museum (British Museum), is about 13 cent, 
long by 10 cent, broad, cylindric-oblong; apophysis slightly 
convex, transversely elliptic narrow, shining chestnut-brown; 
umbo subulate, reflexed. Other specimens are in the Museum 
at Hew. 

Bowlee, c Notes on Antillean Pines ’ in the Bulletin of the 
Torrey Botanical Club (1903), p. 107, states that P. heierophjlla 
is not identical with Grisebach’s P. cubensis . The cones of the 
Florida species ( heterophylla]) are very different from those of 
the Cuban Pine, which more nearly resembles P. Taeda than 
P. heterophylla. 

Eowlee also describes a monstrosity of P. cubensis, which he 
calls var. anomalci , in which the scales [query, bracts?] have 
reverted to the primitive form of the primary leaf. 

49. Pines occipentalis, Swartz ; Pari at ore, in DC. Prod, xvi. 2 
p. 402. 

A West Indian species with 3, 4, or generally 5 three-sided 
leaves, ridged in front. The hypodertn-layer is continuous. The 
cells of the mesophyll have infolded walls, and the resin-canals 
are in juxtaposition to the angles of the triangular ineristele. 
The fibro-vaseular bundle is undivided, and within the peri cycle 
are numerous stereome-cells. The cones are elongate-ovoid, 
4-6 cent, long. The apophysis is flattish, with a rhomboid umbo 
terminating in a reflexed subulate mucro. 

50. P. palustris, Miller, Met. (1768); Sargent, Silva , xi, 
(1S97) p. 151, tab. 5S9; Trimble, fig. 14. 

A three-leaved Pine, better known under the name of australis 
(1810), and of special economic importance. It ranges from 
Virginia to Elorida near the coast, and inland to the Appalachian 
Mountains and Texas ( Sargent ). The bud-scales are silvery- 
white, fimbriate at the edges. The leaves are in threes with 
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three sides, dorsum convex, lateral faces concave. Stomata are 
seen on all surfaces. Tnere is a layer of thin;walled cells 
between the epidermis and the liypodermis, which latter is thick 
and strengthened at the corners. The cells of the mesophy 11 
have infolded walls ; the resin-canals, when present, are in juxta¬ 
position to the elliptic meristele (as seen in section), and are 
surrounded hy stereome-cells. The endoderm-cells are about 50 
in number, oblong, thickened on the outer side. The fibro- 
vascular bundle is double, a band of stereome-cells connecting 
the bases of the two phloem masses. The male flowers are 
capitate-corymbose, ascending, linear-oblong, 6-8 cent, long. 
The cones are shortly stalked, elongate-conic, slightly curved. 
The apophysis is convex oil both sides of the umbo. Cotyledons 
7-10. 

An interesting account of this tree, showing its value for resin 
and timber, is to he seen in an article by Karl Mohr in 1 Garden 
and Forest’ (ISSS), p. 261. Maurice de Yiltnorin, in the same 
Journal, March 24, 1897, speaks of the tree as growing m 
Western France; and even at Kewa tall specimen braves the 
untoward conditions in which it is placed. 

51. Pinus pseudostkobus, Lindley (1839) ; Parlatore , in DC. 
Prod, xviv p. 401. 

A five-leaved Mexican species growing at elevations of 8000- 
10,000 feet. The leaves are three-sided, provided with hypoderm. 
The mesophyll-cells have infolded walls, and the resin-canals are 
adjacent to the angles of the triangular meristele, and each is 
surrounded hy a sheath of stereome-cells. The fibro-vascular 
bundle is undivided. The cones are about 10-15 cent, long, ovoid- 
acute, or oblong conic; the apophysis convex, rugose, with the 
upper edge semilunar or elliptic, rarely somewhat truncated; 
umbo deltoid, short, reflexed, sometimes depressed. 

52. P. 00 car pa, SeJiiede ; Parlatore , in DC. Prod, xvi. 2 p. 401 ; 
Palmer 7 in Contrih. U.8. Nat. Herbarium Deg>. of Agriculture, I. 
No. iv. June 30 (1891), p. 115. 

This tree is described as abundant in the mountains of Mexico, 
where it attains a height of 40-50 ft., with an ample, spreading 
head and rather pendulous branches. The leaves are in fives. 
Dr. Palmer (l. c.) says that “ on each side of the leaf are two 
ducts which, with the surrounding strengthening cells, completely 
separate the parenchyma tissue into distinct regions ; the ducts 
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extend from the fibro-vascular bundle to tbe epidermis or its 
underlying strengthening cells. These ducts hare the para¬ 
doxical position of being both peripheral and internal. Dr. 
Engelmann . . . places the species in the section with internal 
ducts, but says he occasionally found parenchymatous ones.” 

In the leaves from one of Hartweg’s specimens I found 
them three-sided with a convex dorsum. On section the 
hypoderm was seen to be specially thick at the corners, the 
resin-canals subepidermal or absent, the mesophyll-cells not 
infolded, and with occasional patches of areolar tissue. The 
meristele was triangular, and the fibro-vascular bundle branched. 
In one of Dr. Palmer's specimens the structure was substantially 
the same, but there were resin-canals in the centre of the meso- 
phyll not surrounded by strengthening cells. It is desirable 
that further observations on fresh specimens should be made. 

The most striking feature of this species consists in the cones, 
which are placed on rather loug stalks. They are solitary (not 
clustered), 7-S cent, long., 6-7 cent, wide, broadly ovoid-conic. 
The apophysis is shining, convex, carinate; umbo depressed, 
mueronate. 

53. Pines italepensis, Miller, Diet. (17GS) = P. Merosohjmi - 
tana, Duhamel (1755). 

P. marUima , Lambert, partly; Sibthorp, Flora Crneca ; Dcs- 
fontaines, FI. Atlantica, tom. ii. (1S00) p. 352; Mouillefert, 
Traite des Arbres et Arbustes, tom. ii. (Is92) p. 1303. 

The Aleppo Pine was known to the Greeks, as well as to the 
botanists of the Middle Ages, according to Bubani, Flor.Pyrenaie. 
p. 39 (1S97). 

Miller's name, above adopted, is tbe one now most generally, 
if not universally, employed, although, as a matter of strict 
priority, that of Duhamel has precedence. It is a native of both 
shores of the Mediterranean, extending into Asia Minor, Persia,, 
and, perhaps, A'glumistau, occurring from the coast-line up to a 
height of 3000 ft., generally on limestone soil. Like most species 
it is subject to considerable variation. In consequence the 
synonymy lias become greatly involved, so that, both in books 
and in herbaria, P. halegensis, as here understood, is mixed up 
with P. hrutia and with forms of P. Laricio , from which latter 
it may be at once distinguished by its marginal (not median) 
resin-canals. Owing to the difficulty of identification of this and 
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allied species a description of the true halepemis is here given. 
The branches are usually ashen-gray, cracked vertically, and 
marked with oblong obtuse projecting phyllules. The smaller 
branches are slender, pliant, subangular, destitute of leaves 
except near the extremities. The free portion of the pulvinus, 
or phyllule, is often more or less orange-coloured, the persistent 
part adnate, oblong, with a rounded end, a prominent midrib, 
and a deep furrow on either side separating it from the adjacent 
leaf-scar. The upper part of the primary leaves is membranous, 
revolute, and deciduous. The lower part of the scales con¬ 
stituting the leaf-sheath are persistent, convolute, coriaceous, 
the upper portions membranous and deciduous, leaving, after 
their fall, a truncated edge. The leaf-buds are small, slender, 
cylindric-conie, their scales deltoid acuminate, chestnut-brown, 
lacerate at the edges. The leaves are slender, arranged in pairs, 
and of varying length in different specimens. The boat-shaped 
leaf-section shows a very thick hypoderm with marginal resin- 
canals surrounded by a sheath of stereome. The meristele is 
transversely oblong, and the fibro-vascular bundle branched, with 
a mass of thin-walled cells between the subdivisions. The 
endoderm-cells are about 36 in number. The male flowers are 
congested in globose or racemose heads, each flower 7-8 milk 
long, oblong-obtuse, orange-coloured or pale yellow; connective 
suborbicular, crenulate. Cones in pairs or solitary, on thick, 
deflexed stalks, each cone about 7-8 cent, long, oblong-conic, 
chestnut-brown or greyish; apophysis either prominent orflattish, 
with radiating lines and a prominent rhomboid transversely 
keeled umbo. Cotyledons 6-9. 

The preceding notes are, with the exception of that relating to 
the cotyledons, taken from a wild specimen forwarded to me 
by the late M. JSiaudin from Antibes, with the intimation that it 
grew on 44 terrains calcaires efc roeailleux des environs de la 
Mediterranee.” From the same source other specimens labelled 
_P. maritima , Lambert, from the 44 sables maritimes pres 
d’Antibes,” were received. These differ from the halepensis 
above described in their longer, less slender foliage, and in their 
male flowers being in long dense spikes or racemes. Un¬ 
fortunately no cones were sent with this latter form. 

Tenore, Flora Napol. v. p. 267, describes two varieties—one 
with oblong cones and flattish scales, the other with ovate-conic, 
blackish cones and prominent apophysis. To this latter he refers 
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the Finns maritima of Lambert, vol. ii. t- 10. The flat-sealed 
variety is probably the same as that called var. fi. minor by Lange. 
To this may be referred Spanish specimens from Muter , n. 889 !, 
Syrian specimens from Kotschy , 440 !, and others, Greek repre¬ 
sentatives from Meldreich, 1300!, etc. 

Among the forms with prominent apophyses are specimens 
from Spain, Bourgeau , 884 !, Persia, Greece, Dalmatia, Mace¬ 
donia, Provence, Sicily, Morocco, and elsewhere. Specimens 
from Afghanistan, taken from cultivated trees by the late 
Dr. Aitchison and referred to this species, differ in their sub ses¬ 
sile ascending cones. In the Paris herbarium are specimens of 
P. halepensis collected in Valencia by Bourgeau, without number, 
but to which the name var. macrocarpa is attached. The cones 
measure 4 inches in length. From Heldreich n. 1300 there 
are also specimens with large cones and flat apophyses, collected 
in Greece. For some remarks on the tree figured by Miller, 
Dictionary, 1760, t. 208, as the Aleppo Pine, see under P. Laricio , 
which it most resembles in form of cone and apophysis, although 
it may b© the form mentioned by Tenore as P. halepensis, var. 
jj. sguamis converts, to which the P. maritima of Lambert has 
been, in part, referred. Miller’s statement in the test refers 
evidently to P. halepensis , but it is possible that some permu¬ 
tation of labels may have taken place, and that the illustration 
and the text do not apply to the same species. 

P. h . Pithyusa , P. Ji. Syria ca, P. h. abchasica , and P. persica 
are referred to this species ns varieties. 

From the late Baron von Mueller I received specimens from 
trees cultivated in 8. Australia with androgynous catkins, the 
male flowers being at the base, the female flowers in clusters near 
the tips. 

54. Pinus BKUTTIA, Tenore, SyllogePlant. Vase. Neapol. (1831) 
p. 47, and Flora Map. v. p. 266, t. 200 (1835) ; Boissier , Flora 
Orient . v. p. 605. 

This tree is said to be a native of the forests of Central and 
South-Eastern Spain, the mountains of Calabria, the islands of 
Cyprus and Crete, the Caramanian Taurus, Syria, and Bithynia. 
Some of these localities are open to doubt, because the species 
bas been confounded with P. halepensis and with P. Laricio , 
var. pyrenaica. The name pyrenaica was given to a Pine by 
Lapeyrouse, Mist, abregee des plant, des Pyrenees, p. 146 
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(1813), but, in tbe Supplement to that work, Lapeyrouse 
acknowledged bis mistake, stated that no such Pine as he 
had described existed in the Pyrenees, and substituted for it a 
description of another 44 pyrenaica,” which is now known as 
P. Laricio , var. pyrenaica . I am indebted to Prof. Clos for 
the information that no specimen answering to either of his 
descriptions exists in Lapeyrouse’s herbarium at Toulouse. The 
late Henry de Yilmorin, for the purpose of elucidating this 
matter, made five separate journeys to the Pyrenees, including 
a visit to one of the localities mentioned by Lapeyrouse, but 
nowhere did he find anything corresponding to P. bruttia, 
which has been considered identical with Lapeyrouse’s original 
pyrenaica . What he did find was, in every case, the variety of 
P. Laricio now known as var. pyrenaica, and which has also 
received other names (see H. de Yilmorin, Bull. Soc. Bot. Prance, 
xl., 1893), which will be further considered under the head of 
P. Laricio . If we abandon Lapeyrouse’s name pyrenaica and 
go back to the first name given, we must cite P. resinosa o£ 
Loiseleur; but this, as Carriere has pointed out, was forestalled 
by the very different P. resinosa of Solander. Accordingly 
Carriere, in 1855, called this Pine P. Loiseleuriana, which he 
considered different from P. bruttia . This opinion has not been 
generally adopted, and in these circumstances Tenore*s name, 
bruttia (1831), claims precedence. 

The P. Paroliniana of Webb appears to be a MS. name only, 
and the P. Parolinii of Yisiani dates from 1841. In former 
notes on this species I followed the nomenclature and synonymy 
given by Parlatore. 

The following descriptive note was published in the 4 Gardeners* 
Chronicle/ with an illustration, Sept. 8, 1888, p. 267, under the 
name of P. pyrenaica vera, which I’ now propose to abandon 
for the reasons already alleged. I transcribe the notes taken 
from a specimen forwarded by the late M. Naudin, which has been 
compared with the specimens in the Kew Herbarium and Museum, 
and in the British Museum, and in particular with the type- 
specimens of P. bruttia of Ten ore. 

Bark grey. Herbaceous shoots green, naked at the base,, 
marked with prominent pulvini. 

Leaves two, in a very short sheath, 4| inches long (12 cent.), 
linear-pointed, concavo-convex, serrulate, with stomata on all 
sides. In section the leaf is boat-shaped with an epiderm of 

2 a a 
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cuboidal cells, beneath which is a very thick layer o£ hypoderm 
(which must give great resisting power to the leaf and adapt it 
to windy localities). The leaf-substance consists of sinuous cells 
filled with chlorophyll; through its centre passes the double 
vascular bundle surrounded by an elliptical bundle-sheath or 
endoderm of about 50 oval cells filled with starch, and enclosing 
a u peri cycle ” of cellular tissue with masses of woody cells 
separating the two fihro-vascular bundles. Two resin-canals 
traverse the leaf-substance just beneath the hypoderm on the 
upper surface. This structure is identical with that of Tenore’s 
Finns bruttia and of Yisiani’s P. Paroliniana and of Kotschy, 
n. 420. It is also the same as in P. halepensis , but differs from 
that of P. Pinaster ( maritima ) and P. Paricio , with which it 
has been confounded, but from which the mere inspection of 
the leaf-section will enable the observer to distinguish it. 

The male catkins are clustered, rarely solitary, erect, oblong, 
about half an inch long, orange-coloured; anther-crest orbicular, 
crenulate. 

Cones lateral, solitary or in groups of three (Tenore’s specimen, 
showing a large number in a cluster, is accidental), each shortly 
stalked or nearly sessile, spreading more or less horizontally ; 
ovoid-conic, acute, rich shining chestnut-brown, 3^- inches long 
by 21 in breadth. Scales woody; apophyses rhomboid, flattish, 
with a slight transverse ridge and a rather short pyramidal umbo. 
In the fully-developed cone the upper angle of the scale is often 
prolonged into a short blunt process. 

In the Paris herbarium are specimens from Crete, Paulin, 747! 
and from Calabria, Tenor e. 

Boissier (Plora Orient, v. p. 605) points out that this species 
differs from P. halepensis in its thicker and more rigid leaves, 
in the larger size of the male flowers, in the sessile cones which 
are thicker and not pendulous, congested not solitary or twin. 

55. Pin us Mere u sir, Junghulm <J* De Vriese; Parlatore , in 
PC, Prod, xvi. 2 p. 389; Vidal, Sinops . Plant . Filip., Atlas, t. 98. 
fig. C. 

Specimens from the Philippines, collected by Vidal, show this 
to be a two-leaved Pine, with semiterete leaves, concave on the 
anterior side, provided with hypoderm, cells of the mesophyll with 
infolded walls, and subepidermai resin-canals. The meristelc 



OF THE GE3STUS PI^TJS. 


611 


is elliptic in section, with a "Branched fibro-vascular "bundle, and 
an epiderm-layer of 20-30 cells. 

The cones are 6-7 cent, long, cylindric-oblong, apophysis 
convex with radiating lines, umbo rhomboidal depressed. 

It was originally described from Sumatra in Junghuhn & Do 
Yriese, Plant. Nov. Ind. Batav, ii. p. 5, and has since been found 
in Borneo and the Philippines. It is said also to occur at 
elevations of from 1700-5000 ft. in the Shan States. 

56. PiNtrs Massoniaiva, Lambert , Pinetum , ed. i. (1803), 1.12 ; 
Pin. ed. 2, p. 16, t. 8; J? aviatore, in I)G. Prod . xvi. 2 p. 389. 

P. sinensis , Lambert. 

This was first made known by a drawing taken from a plant in 
the Banksian Herbarium “ brought by Mr. Francis Masson 
from the Cape.” 

The tree is a native of China, and is very distinct in its charac¬ 
teristics. The leaves are in pairs, very long and slender. In 
section they are semiterete or somewhat elliptical, concave on the 
ventral side, with one row of hypoderm-cells beneath the epi¬ 
dermis. The resin-canals are numerous beneath the margin of 
the leaf, each is surrounded by a sheatb of stereome-eells. The 
endoderm consists of about 30-40 cells. The meristele is elliptic 
in section, and has a branched fibro-vascular bundle. The 
mesophyll is unusually thin, consisting of only two layers of 
cells outside the endoderm. 

The P. Massoniana of Siebold and Zuccarini has been referred 
by Parlatore to P. Tkunbergii. 

Germinating seedlings observed at Kew showed a simple 
radicle, an erect cauliele reddish in colour, 6 cotyledons 1£ in. 
long, linear. Primordial leaves linear, about the same lengtn as 
the cotyledons, remotely serrulate, with stomata on the upper 
surface. The primary stem is glaucous, ridged and furrowed or 
fluted from the “ decurrence 99 of the primordial leaves. Unfor¬ 
tunately it is not certain whether these seedlings were those 
of the true Massoniana or whether, as is most probable, they 
belonged to P. Tkunbergii . 

57. P. Montana, Miller , Grand. Piet. ed. viii. (1768); TPiWcomwi, 
ForstlicJie Flora (1887), p. 209; Peissner , Handbuck d. Nadelholz -- 
kunde (1891), p. 233; Kent ., in Veitch’s Manual ed* 2 (1900), 
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p. 843; Moitety Conif. et Tctxac . 1902 (216); Gremlin Flora of 
Switzerland , English. Edition, by Paitson (1889), p. 425. 

This species, taken in the sense adopted by Parlatore and most 
modern authorities, is a low-growing tree or bush, native to the 
Alps of Central and Southern Europe. 

The leaves of Finns montana are usually bright green, the 
obtuse or shortly acuminate. The male flowers vary from lemon- 
yellow to deep orange in colour. In the cones the apophysis is 
greyish-brown, with a blackish ring surrounding the umbo. 

In section the leaves are semiterete, flattish on the ventral side, 
with a row of small, thin-walled water-cells and a thick layer of 
bypoderm. The resin-canals are submarginal and surrounded 
by strengthening cells. The mesophyll consists of three or four 
layers of cells with infolded walls. The endoderm-cells are 
oblong, about 44 in number. The meristele is oblong in section, 
depressed on the upper surface; the fibro-vascular bundle 
branched, the branches separated by fine cellular tissue. 

This structure I find to be substantially the same in the varieties 
nneinata, Mughus , Fumilio , and Fischer i. 

Koehne notes that in all forms of F. montana the epidermal 
cells are twice the thickness of those in any other (European) 
species and have only linear cavities. The relative absence of 
stereome-cells between the two branches of the fibro-vascular 
bundle is also commented on by this observer. 

The cones of this species are exceedingly variable, especially in 
the form of the apophysis, whence several varieties have been 
described under separate names. Parlatore, however, states 
“ Omnes strohilorum et squamarum formas vidi ipsa in arbore.” 

In the variety nneinata the cones are unsymmetrieal and the 
cone-scales recurved and hook-like. 

In the var. Fumilio , to which P. uliginosa is referred, the 
cone-scales are not recurved, although somewhat prominent. 

In var. Mughus or Mugho the apophysis is flattened, with a 
central umbo. 

Willkomm (Eorstl. El. p. 209) enters into much detail concern¬ 
ing the several varieties, which he classifies as follows :— 

A. P. nneinata , including rostrata , macroearpa , pendula , cas- 
tanea , versicolor , rotundata , pyramidata , gibba, mughoides , and 
pseudo-pmnilio . (See Mouillefert, Arb. tab. 28 bis.) 

B. P. Fumilio , comprising Fumilio , gibba (sic), applanata . 

C. P, Mughus. 
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The same author gives numerous bibliographical references, 
pp. 211, 212, 215, which it is not necessary to repeat in this 
place. 

In the germinating seeds of P. montana I have observed a 
slender caulicle bearing five incurved, somewhat three-sided 
cotyledons. 

P* majellensis of Schouw, Conif. dTtalie (1845), from La 
Maiella in Southern Italy, is referred by Parlatore to P. Laricio ; 
but the resin-canals are distinctly marginal in a specimen given 
me by the late Mr. Groves of Florence, who collected it in the 
originally cited locality. 

58. Pintjs Pine a, Linn. 

A well-known species inhabiting the Mediterranean region and 
observed also in Croatia and Syria. In altitude it occurs from 
the sea-level to 3000 ft. Bubani, in bis e Flora Pyrenaica,’ cites 
numerous references to this Pine from Homer to Dodoens, By 
some of the older writers it was named P. domestiea, by others, 
as by Bauhin, P. sativa . There is a specimen in the herbarium 
of Linnaeus. 

The famous forest near Kavenna, consisting of this species, was 
destroyed by frost in 1879, as graphically described in the 
4 Gardeners’ Chronicle,’ n. s. xv. (1881) p. 736. 

The peculiar round-headed habit of this tree is familiar to 
Italian travellers and is well exemplified in a tree at Kew. The 
buds are elongate apiculate, pinkish; the bark of the trunk 
pinkish-brown, much cracked and separating in irregular oblong 
flakes. The young rind is pale pink. The male flowers are in 
cylindrical racemes, each about 15 mill, long, orange-coloured, 
surrounded at the base by persistent, subcoriaceous, lanceolate 
pcrul© fringed at the margins. The young cones are clavate- 
pyramidal s the apophysis obscurely 4-5-aided with a rhomboid 
apophysis and a deflexed, deltoid, compressed umbo. The edible 
seeds are very large, with a very narrow wing, and the testa 
covered with a purplish powder. The radicle is stout, the 
caulicle erect cylindric. Cotyledons 11, three-sided, smooth hut 
with marginal setae. Primotinous leaves adaate, cylindric or 
awl-shaped. 

The histology of the leaf is interesting. In the primordial 
leaves the transverse section is boat-shaped. There is a single 
layer of hypodermal cells beneath the epidermis thickened at the 
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corners, the pericycle is obscurely differentiated, and the fibre- 
vascular bundle is unbranched, with the phloem in on© concentric 
mass encircling' the base of the wedge-shaped mass of xylem. 
In the adult leaf the section is boat-shaped, the hypoderm is well 
developed, especially at the corners of the leaf, the mesopliyll 
consists of cells with sinuously folded walls; the endoderm-cells 
are well marked, about 4.0 in number; the fibro-vascular bundles 
branched. The resin-canals are numerous just within the 
epidermis. 

The cotyledon is triangular in section, with an epithelial epi¬ 
dermis, no hypoderm, a mesophyll of spheroidal cells destitute 
of folds, with an imperfectly developed endodenn. The fibro- 
vascular bundle is unbranched, and there are no resin-canals. 

In the Kew Museum is a specimen in which the axis of the 
cone has lengthened out into a leaf-bearing shoot; and for a 
photograph of a similar outgrowth I am indebted to Sir W. T. 
Thiselton-Dyer, who contributed a note on tbe subject to the 
‘ Annals of Botany,’ xvii. t. 40. 

59. Pimis resinosa, Colander ; Sargent, Silva, xi. (1897) 
p. 67, tab. 565; Britton Sf Brown , i. (1896) p. 51, fig. 111. 

This species is so well known that little beyond reference to 
the standard works need be given. 

The section of the leaf is boat-shaped, the dorsum convex 
with numerous rows of stomata. There is one layer of hypoderm 
and the marginal resin-canals are also surrounded by similar cells. 
The endoderm-cells are about 80-86 in number; the meristele 
oblong, and the fibro-vascular bundle divides into two divergent 
branches, protected at the base by a band of stereome-cells (see 
also Trimble, fig. 28). 

The cones are 4-5 cent, long, ovoid-conic, the apophyses trans¬ 
versely oblong-convex, destitute of muero. Cotyledons 6-7. 

60. P. silyestris, LinncBus (stlyestris) j Mouillefert , Traile 
ies Arbres et Arbustes (1892), t. ii. p. 1296. 

The well-known Scotch Pine, still existing in a wild state in 
Scotland (see Gard. Cbron. July 16,1881), but formerly much 
more widely distributed in these islands (see Held, Proc. Linn. 
Soc. March 15,1894). Bubani, Plora Pyren. p. 38 (1897), refers 
to it as mentioned by Theophrastus as well as by the botanists 
of the sixteenth and seventeenth centuries. A specimen is 
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preserved in the herbarium of Linnaeus. It is distributed 
throughout the whole of Europe from the Arctic regions to the 
Apennines, as well as in North-West Asia, Siberia, the Caucasus, 


Fig. a 



Arrested growth of buds of Tinus sihestris resembling inale flowers. 

(See Gard. Chron. June 24,1899.) 

and Asia Minor, and occurring from the sea-level to a height of 
6000-7000 ft in the mountains of Southern Europe. The species 
is very variable, so that many synonyms are cited in the text¬ 
books ; to them may be added P. armena , Karl Koch ( Sintenis , 
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8587). Differences in the quality of the timber coincide with 
variations in habit, size, and form of cone and cone-scale; 
hence the foresters recognize as distinct varieties, forms which 


Fig. 4. 



Finns silvestris , showing terminal buds at the apes of the “spurs” with 
two leaves at the base. 

the botanist would pass over or think not sufficiently distinct to 
warrant the application of a separate name. 

The characteristics of this Pine are well known and detailed 
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in all tlie text-books, so that only certain points need" here be 
alluded to. Sehlechtendal’s paper, u Be Pinastris Germanise et 


Fig. 5- 



Finns silvcstris, showing verticillate arrangement of tufts of leaves. 

Helvetia Observationes,” in Linncea, vol. xxx. (1857), may be 
usefully consulted for notes on P. silvestris , P. montana , 
P. Laricio , etc. 
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The cotyledons, 3~8 in number, are triangular in section with 
subepidermal resin-canals and a central cylindric stele surrounded 
by en do derm, and haring an unbranehed fibro-vascular bundle. 

The primordial leaves are elliptic in section, with convex sides, 
subepidermal resin-canals, and a branched fibro-vascular bundle. 

The section of the adult leaf is boat-shaped, flattish on the 
ventral surface, with marginal canals, an elliptic meristele, as 
seen in section, and branched fibro-vascular bundle with a 
mass of stereome-cells between its two divisions. The en do- 
derm-cells are about 60. The anther-crest is short, rounded or 
retuse. 

The cones are usually stipitate and deflexed in the young 
state, spreading more or less horizontally in the adult condition. 
It is, however, not uncommon to find the adult cones erect. I 
have seen wild trees showing this character near Zermatt, in 
Switzerland, and in a cultivated state at Bournemouth and other 
British localities. 

The apophysis is sometimes raised and pyramidal, with 4-5 
sides, but in others it is flattish and lancet-shaped on the upper 
border. In another form the apophysis is decidedly hooked, as 
in P. monfana var. uncinata . 

To Mr. Burbidge I am indebted for specimens showing the 
fascicles of leaves arranged in whorls separated by long inter¬ 
nodes (see fig. 5, p. 617). The disposition of otherwise isolated 
leaves in whorls is not uncommon, and is normal in Sciadoynfys; 
but an arrangement of several tufts of leaves in verticils has 
not, so far as I know, been previously noted. In fig. 3, p. 615, 
is shown another abnormal condition of the buds placed in the 
position of the male flowers, but consisting of perular scales 
only ; and in fig. 4, p. 616, are shown similar buds between the 
leaves at the apex of the contracted shoots. 

61 . Pinxjs Henryt, Masters , in Jonrn . Linn . Soc., Botany, 
vol. xxvi. (1902) p. 550. 

This belongs to the silvestris group, but differs in the shape 
of the cone and of the apophysis. In appearance it is also like 
P. densiflora , but the cushion-shaped apophysis is prolonged into 
a central lobe and the umbo is deeply depressed. 

The semiterete leaves have a double jayerof hypo derm, marginal 
resin-canals surrounded by stereome-cells, an oblong meristele 
(in section), and a divided fibro-vascular bundle. 
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62. Pint's hen - si floe a, Siebold Sf Zuccarini , Mayr , Monog. 
Abietin . cfes Japan, Reiches (1890), p. 72, tab. 5. f. 17, t. vii. f. 5 ; 
G&ri. Ohron. Marcli 22, 1891. 

P. tahuliformisy Fortune in herb. 

A well-known Japanese species of which many forms are 
cultivated by the natives. The leaves are channelled on the 
upper surface and have subepidermal resin-canals. On one 
occasion I have seen a resin-canal in the centre of the vascular 
bundle. The two divisions of the bundle are separated by a 
thick layer of stereome-cells. The endoderm-cells are about 36. 
The anther-crest is membranous, truncated, and obscurely 
denticulate at the margin. 

The apophysis is flattish, and the upper border is often 
prolonged into a lancet-shaped point. 

In this species, as in P. rigida , P. halepensis (see p. 608), 
P. TJiunbergiiy P. cubensis (see p. 603), and P. palustrisy the 
male catkins are occasionally androgynous. Mr. Kenjiro Fujii, 
in the 4 Tokyo Botanical Magazine/ vol. ix. (1895), shows how 
the tranformation of a male into a female flower may be brought 
about by a local increase of nutriment. 

This increase may be effected by pollarding the shoots, and 
thus 44 inducing all the nourishment in store to be used in the 
development of the remaining portions of the shoot, especially 
the flowers and the 4 Kurztriebe * (spurs) nearest to the wound.” 
Mr. Kenjiro Fujii says that the formation of such flowers is 
mostly limited to the extension shoots ( 4C Langtriebe) developed 
from the spurs or Kurztriebe of the last season, and that such 
transformation of spurs into extension-shoots takes place when 
the extension-shoots are in any way injured, and that the 
Kurztriebe which are transformed into Langtriebe are those 
which stand nearest to the point of injury of the Langtriebe . 

The Japanese botanist just named, by making a series of 
experiments in the Tokyo Botanic Garden, was enabled to say 
that the sex of the flowers is not determined by their position, 
and that it is undetermined till a certain stage of their develop¬ 
ment, and lastly that 44 a flower which would otherwise develop 
into a male, has a tendency to become a female when local 
increase of nourishment takes place at a certain stage or during 
certain stages of its development.” 



620 


DB. T. MASTEB&: OBIS'E BA L VIEW 


63. Pmus divaeicata, Dumont deCourset , Bot. Quit. iii. p. 760 
(1802) ; Sud worth, ex Sargent, Silva , xi. (1897) p. 147, 
tab. 588 j Britton Sf Brown , i. (1896) p. 52, fig. 114. 

P, Banlcsiana (1803). 

A species common in the Atlantic States of JNT. America, 
from Nora Scotia to Minnesota. It is more generally known 
under the name Banlcsiana (1803); but I follow Sargent, Z. c., 
in adopting the original name, as Aiton in 1789 alluded to it 
as var. divaricata of P. silvestris . It has also received the 
names of P. Eudsonia (Poiret, 1804) and P. hudsonica (Parla- 
tore, 1868). The species is well known and has been often 
described, so that it is only necessary to add a few particulars 
mostly derived from the tree as met with in cultivation. The 
herbaceous shoots are cylindric and clothed to the base with 
leaves. In the cortex is a single row of resin-canals. The 
leaves are rarely more than 5 cent, long, slightly curved, and 
emerging from a very short sheath 5-6 mill. long. The thin 
wall-layer is conspicuous beneath the epidermis. The endoderm- 
cells number about 60. The resin-canals are in the substance 
of the mesophyll and surrounded by stereorae. The meristele 
is elliptic, and the fibro-vascular bundle branched. The leaf- 
buds are slender, cylindric-obtuse or slightly pointed, the 
bud-scales lanceolate, membrauous, but not lacerate at the 
edges. The clusters of male flowers are 15 mill, long, racemose. 
Anthers orange 5 anther-crest suborbicular, nearly entire. The 
female cones are produced laterally on the shoots of the year 
and are shortly stipitate, but ultimately become subsessile, 
upturned, and appres.-ed to the branch, to which they remain 
attached for a long period. In shape they are oblong-conic, 
curved. Cotyledons 4-5. 

64. P. mubxcata, JD. Bon; Sargent , Silva, xi. (1897) p. 139, 
tab. 585 ; Masters, in Gard . Ckron . Jan. 12, 1884, figs. 8 & 9. 

A native of the Californian coast-district, remarkable for the 
length of time that the cones remain attached to the branch. 
The elongated clusters of male flowers with the intervening 
bracts are also remarkable. The leaves are in pairs, rarely 
in threes. The section is boat-shaped, showing a thin layer of 
water-cells beneath the epidermis, between it and the thick 
hypoderm. The walls of the cells of the mesophyll are infolded. 
The endoderm-cells about 50 in number, much thickened on 
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the outer surface. The resin-canals are median, not surrounded 
by stereome-eells. The meristele is elliptic with a branched 
fibro-vascular bundle, the branches separate at ^he base by fine 
cellular tissue. The cones are clustered, deflexed, obliquely 
ovoid-conic, 7-8 cent, long, with the apophysis thickened equally 
on each side of the terminal, upturned, awl-shaped macro. The 
scales are not so broad as those in P. attenuata (tuberculata ) 
(p. 591). 

65. Pinus clausa. Chapman ; Sargent , Silva, xi. (1897) 
p. 127, tab. 582 ; JBeissner , Carl Mohr , in Garden and Forest , 
Aug. 20, 1890, also Sudioorth in the same journal, April 6, 
1892, p. 162. 

P. inops var. clausa , Engelmann. 

A species native to the coast and sand districts of Florida. 

The section of the leaves is semiterete, convex beneath, flat 
above, with a double layer of hypoderm. The cells of the 
mesophyll have infolded walls. Eesin-canals median, sur¬ 
rounded by stereome-sheath, meristele transversely elliptic; 
fibro-vascular bundle branched, its branches separated by the 
cells of the pericycle, Endoderm-cells about 49, thickened at 
the points of contact. 

Buds slender, cylindric; male flowers congested; cones 
shortly stalked, spreading or deflexed, 6-8 cent, long, oblong- 
conic, persistent, and often more or less embedded by the 
over-growing wood of the branch; apophysis convex, trans¬ 
versely keeled, entire, with a central subulate mucro. The 
scales remain closed for several years, the vitality of the se d 
being thus preserved from five to nine years. The object of 
this serotinous habit is not clearly ascertained. It is discussed 
by Sudworth in the paper above referred to. (See also p. 595.) 

66 . P. mabitima, Linn. ; Miller , Diet. ed. viii. (1768) n. 7 ; 
Poiret , 1804; not of Lambert nor of Alton . 

P. silvestris , Miller, l. c. n. 1, not of Linnaeus. 

P. Pinaster , Solander, in Alton, Hart. Kew. ed. i. vol. iii. 
p. 367; Parlatore; Sargent, Silva, xi. (1897), aduot. p. 7; 
Beissner, et auct. plurim. 

P. Laricio , Santi (1795), not of Poiret. 

P. syrtica , Thore, Promenade en Gascogne. 

This well-known Mediterranean species is generally known in 
cultivation under the name Pinaster . In Linnaeus’s herbarium it 
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is called P/^ws maritima . Groing back to pre-Liunean times, we 
note that it was the maritima major of Bauhin, and the P.silves - 
iris maritima conis fir miter ramis adhccrcntihus of Plukenet’s 
Almagest. (1696) p. 296. Ifc is figured in Tabern asm out anus, 

‘leones 5 (1588), ic. 937. 

Bubani, Plora Pyren; p. 36, cites our plant under the name 
P. maritima of Theophrastus, and further refers to the ‘Idylls’ of 
Theocritus and the ‘Bucolics 5 of Virgil! whose authority in such 
matters, however, the majority of modern botanists are not 
likely to recognize. 

The tree is so well known that little need be added to its 
description. The long leaves are in pairs or in threes. When 
in pairs the leaf-section is boat-shaped, dorsally convex, flattish 
on the upper surface. When in threes the leaf-section is convex 
dorsally, with two slightly concave lateral surfaces. In all 
cases the resin-canals are median. 

In most cases the cones are deflexed or pendulous, hut in the 
variety JLemonianus the cones are terminal and erect (see 
Sir C. Lemon in Trans. Hort. Soc. Lond. ser. 2, vol. i. pi. 20, 
1833). Sir Charles mentions having seen some hundreds of 
examples, which presented an unbroken constancy of character. 
Specimens of this variety may be seen in the Paris herbarium. 
I have seen similar change of position in P. silvestris , but never 
to the same extent. The trees, as described by Sir Charles 
Lemon, never produced leading shoots, as the terminal bud was 
represented by a female cone, beneath which the lateral shoots 
were produced. The ordinary Pinaster is readily recognized by 
its conical cones, prominent pyramidal apophyses, and stout 
subulate umbos. The male flowers are in racemose clusters. 

lu section the leaves are boat-shaped, with a prominent midrib 
projecting like a keel between the two somewhat concave sides. 
There is a thick layer of hypoderm beneath the epidermis, in 
contact with the cortical cells which have infolded walls. The 
resin-canals are in the substance of the mesojdiyll and sur¬ 
rounded by stereome-cells. The endoderm consists of 50 or 
more cells. The meristele is elliptic in section, with a branched 
fibro-vascular bundle, the branches convergent towards the 
upper surface. The structure of the primordial leaf is similar, 
but the endoderm is not so well differentiated and the resin- 
canals are not provided with a sheath of stcreome. The coty¬ 
ledons are 5-8 in number. 
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Parlatore recognizes a Tar. p. Hamiltoni with cylindric cones; 
Tar. a. minor with smaller cones ; var. 2. prolifera , a malforma¬ 
tion with cones in dense clusters ; and var. y. Lemoniana above- 
mentioned. 

67. Pinus pungens, Lambert , in Konig Sf Sims, Annals of 
Botany , ii. (1806) p. 199; Michaux; Sargent, Silva, si. (1897) 
p. 135 ; Britton Brown, Illustrated Mora , i. p. 50, fig. 117 ; 
Beissner , Kandbuch, p. 214, fig. 

A species native of the Appalachian mountains, extending also 
to Virginia southwards and to Pennsylvania and New Jersey 
northwards. 

The glabrous shoots are clothed to the base with tufts of 
foliage. The leaves are 3-5 cent, long, boat-shaped in section, 
flattish above, with a thick hypoderm projecting into the meso- 
phyll in wedge-shaped masses, and cortex-cells with infolded 
walls. The resin-canals are median and surrounded by 
stereome-cells. The endoderm consists of 70 to 80 oblong, 
thick-walled cells. The meristele is elliptical, depressed on the 
upper surface. The fibro-vascular bundle is branched, the two 
branches widely divergent at the base (see also Coulter & Bose, 
p. 308). The cones are sessile, spreading, 7-S cent, long, oblong- 
conic. Cotyledons 7-8. The apophyses are somewhat four¬ 
sided, dilated upwards, but taper gradually into a stout subulate, 
often reflexed, point. 

68. P. vteginiana, herb . Linn. ; Miller, Diet. (1768); Sargent , 
Silva, xi. (1897) p. 123, tab. 581; Britton Sf Brown , Must. 
Flora, i. (1896) p. 452, fig. 115. 

P. inops, Aiton, Hort. Kew. iii. p. 367 (1789). 

P. Royleana, Jameson. 

A well-known American species, extending near the coast 
from New Vork to Greorgia, 

The leaves vary from 2-8 cent, in length. In section they 
are boat-shaped, with a double layer of hypoderm; the rneso- 
phyll-eells have infolded walls; the resin-canals are median 
and surrounded by a sheath of stereome. The endoderm- 
cells are about 60 in number, thickened on the outer wall. 
The meristele is elliptic in section, with a branched fibro- 
vascular bundle, the divergent branches being separated by 
cellular tissue. The buds are ovoid-oblong, acute; the male 
flowers in dense spikes, the cones shortly stalked, at first erect, 
but afterwards deflexed, 5-7 cent, long, oblong-eonic; apophysis 
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grey, lobed; the umbo very convex, with a short, subulate, 
reflexed mucro. Cotyledons 4-6, 

69. Pintjs glabra, Walter (1788); Sargent , Silva, xi. (1897) 
p. 131, tab. 588. 

A North American species, extending from South Carolina to 
Plorida. 

The leaves are in pairs, each leaf about 5-8 cent, long, 
slender. In section the leaf is semiterete, flat on the upper 
surface, with epiderm, two layers of hypoderm, cortical cells 
with infolded walls ; resin-canals median, in on© instance 
internal, surrounded by stereome-cells. Sargent also figures 
one canal as internal. The meristele is oblong in section, 
separated from the cortical tissue by the endoderm-layer con¬ 
sisting of 80-40 oblong cells (see also Trimble, fig. 30; Coulter 
& Bose, p. 808). The male flowers are in rounded clusters; 
the cones sessile, ovoid, 4-5 cent. long. The apophyses are 
slightly convex, 4-sided, with a minute mucro terminating the 
umbo. Cotyledons 5-6. 

An interesting account of this Pine is given by Carl Mohr in 
£ Garden & Norest/ Pune 18, 1890, p. 295, reprodnced in the 
‘ Garden ’ for July 5, 1890. 

70. P. echinata, Miller (1768) ; Sargent , Silva , xi. (1897) 
tab. 587; Britton Sf Brown , i. p. 53, fig. 116. 

P. mitis , Michaux (1803) et auctt. 

P. variabilis, Lambert (1803). 

? P. virginiana , /3. eckinata , Du Eoi in herb. Linn.! 

A widely distributed species, occurring from New York to 
Plorida, in Texas, Louisiana, and other Middle and Eastern 
American States. 

The leaves are 8-12 cent, long, slender, boat-shaped in section, 
•with one layer of hypoderm ; cortical cells with infolded walls ; 
resin-canals median, surrounded by a stereome-sheath; meristele 
elliptic; endoderm-cells about 40, thickened on the outer side ; 
fibro-vascular bundle branched, with stereome-cells between the 
divergent branches. The buds are cylindric, acute; the male 
flowers in globose clusters. Cones shortly stalked or subsessile, 
spreading, 5-8 cent, long, oblong-conic. Apophysis slightly 
convex, keeled, 4-sided, upper border oblong, umbo with a 
minute reflexed mucro. Cotyledons 4-7. 

71. P. Laricio, Poiret (1804); Sargent , Silva , xi. (1897) 
p. 6, adnot.; Masters, in Gard . Ghron . Jan. 18, 1884, p. 18, 
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Dec. 15, 1888, p. 692, fig. 97; Maurice de Vilmorm , J Revue 
LLorticole, ex Garden and Forest , Oct. 20, 1897, p. 41; Mouille- 
fert, Traite des Arbres et Arbusies, t. ii. (1892) p. 801. 

The nomenclature and synonymy of this species and its many 
varieties are involved beyond hope of extrication. The name 
Laricio of Poiret is here adopted as the one most generally em¬ 
ployed, but it is by no means certain that its claims to priority 
are valid. Linnseus does not mention the species, nor is there a 
specimen in his herbarium. Pluk.enet, in his Almagestmn (1696) 
p. 296, mentions a P. liispanica Laricio, which may refer to our 
present species. Beverting to post-Linnean times, Dr. Giinther 
Hitter Beck von Mannagetta says that F. nigra of Arnold, Seise 
nach Mariazell (1785) p. 8, has precedence over P. Laricio . 
Arnold’s plant is the same as that now generally known as, 
P. Laricio , var. austriaca. S anti’s P. Laricio, dating from 
1795, is the same as Miller’s P. maritima (1768), which is the 
P. Fmaster of Solander and later writers. Our present plant 
is the P. maritima of Solander in Aiton, Hort. Kew. (1789), but 
this name, as we have just seen, had been previously employed 
by Miller (1768) for tlie Pinaster. 

The species figured by Miller as the Aleppo Pine in his 
“ Figures of Plants,” described in the fi Gardeners’ Dictionary/ 
vol. ii. (1760) tab. 208, seems referable rather to a form of 
P. Laricio than to P. halepensis . It is not possible to ascertain 
the position of the resin-canals in Miller’s figure ; were it other¬ 
wise, it would be easy to distinguish any form of P. Laricio 
with median cauals from P. halepensis, in which they are always 
subepidermal. 

Parlatore considers the typical form to be equivalent to the 
var. a. Foiretiana of Antoine. The habitats for the typical form 
are the mountains of S.E. Spain, Southern France, Calabria, 
Corsica, Greece, and "Western Asia Minor. 

The Italian botanist groups the numerous varieties under three 
subspecies :— ft. tenuifolia , y. nigricans, and l. Fallasiana . 

In the ft. tenuifolia varieties the leaves are relatively slender 
and soft, not rigid. Here are referred the varieties pyrenaica 
(not P. pyrenaica of Lapeyrouse), cebennensis , monspeliensis s 
Salzmanni, angustisquama, and leptophylla . This group is equi¬ 
valent to the subsp. 2. monspeliensis of Koehne. Lapeyrouse’s 
P. pyrenaica, for reasons given under the head of P. Iruttia , 
may well be suppressed. Henry de Vilmorin, who studied the 
forms carefully in the Pyrenees, came to the conclusion that 

8 a 2 



626 


BE. M. T. MASTERS U GENERAL VIEW 


JPinus Laricio var. pyrenaica is the one found in various parts 
of the Pyrenees, and that P. monspeliensis and P. Sahmanni 
were inseparable from it. See H. de Vilmorin, Bull. Soc. Bot. 
Prance, Montpellier Congress, xl. (1893) pp. lxxvii-lxxxi. 

The tenuifoliate forms of P. *Laricio occur in the mountains of 
S.E. Spain, in the Central Pyrenees, and the Cevennes. 

The forms referred by Parlatore to his var. y. nigricans are the 
following:— 

P, nigricans , Host (1826), also of Link, Tenore, Bertoloni, 
and others. 

P. austriaca of Hoss (1826). The two last names were, ac¬ 
cording to Dr. Gunther Bitter Beck von Mannagetta, published 
many years subsequently to the P. nigra of Arnold, which applies 
to the same form, and, except for the sake of convenience, should 
have precedence. 

P. sylvestris , Baumgartner. 

P. Pinaster , Besser, Tenore, not of Solander. 

P. Laricio, Koch. 

P. Laricio austriaca , Endlicher. 

P. Laricio nigricans , Christ. 

P. Fenzlii , Kotschy. 

P. PLeldreiclbii , Christ; see Gard. Chron. May 10,1902, fig. 97. 

Of the last named I have seen a small cone forwarded by 
Hr. Christ, who speaks of it (in litti) as 44 nne variete tres 
remarquable montagneuse et sub alpine de P. Laricio, Poiret, 
ires reduite et affectant presque le P. pumila. Elle est des 
haufces montagnes de la Grece, Olympe et ThessaleP By some 
this variety is included under P. leucodermis of Antoine, but the 
figures of the cones of the two are widely different. 

P. leucodermis , Antoine, Oesterr. Bot. Zeitschr. xiv. (1864) 
p. 366, is said by its author to be distinguished from P. Laricio , 
var. austriaca , by the peculiar formation and colour of the bark, 
by the short, thick, densely crowded leaves, and by the somewhat 
smaller, far more resinous and black-green cones (see Dr. Gunther 
Bitter Beck von Mannagetta, in the £ Wiener Garten Zeitung * 
(1889), and in his 44 Elora d. Sud-Bosnia,” Ann. des k.-k. Hof- 
museum, Wien, ii. p. 37, 1887). 

Heldreich also, as quoted by Boissier, 4 Elora Orientalis,’ v. 
p. 697, says it differs widely from Laricio in its lower stature, 
thicker leaves, and much shorter cones (6-7 cent.), and in the 
form of the apophysis. Dr. Christ thinks it near to P. montana . 
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The figure of the cone certainly looks different from that of 
most forms of Laricio. 

A young living plant, given me "by Mr, "W. Paul, greatly 
resembles a young plant of the Austrian pine, but the leaves 
are of a deeper green colour and the bud-scales more silvery. 
Moreover, the hypoderm projects in wedge-shaped masses into 
the substance of the leaf, which is not the case generally in the 
other forms of Laricio . 

P. majellensis , Gussone, is sometimes included here, but the 
marginal position of the resin-canals shows this to be referable 
rather to P. montana . 

P. taurica, hort. 

P. dalmatica , Visiani. 

Here also may probably be placed P. Laricio , var. cilica , 
Kotschy, n. 418, which has orange-coloured shoots as in P. Laricio 
pyrenaica. 

P. Laricio orient alls is a short-leaved variety from Cyprus, 
Kotschy , 759! 

The forms in this group occur in the mountains of Austria, 
Dalmatia, Yenezia, Hercegovina, Montenegro, Calabria, Sicily, 
Greece, Crete, and the Taurus Mountains. 

Under var, B. Pallasiana are included forms with relatively 
thick, rigid leaves, but with larger cones than in those pre¬ 
viously mentioned, and with the apophysis marked by radiating 
cracks. Here are referred:— 

P, maritima of Pallas. 

P. Pinea , Hablitz. 

P. halepensis , Marschall v. Bieberstein. 

P. Pallasiana , Lambert. P. Laricio Pallasiana , Endlicher and 
others. 

In this series may also be placed P. Laricio pindica , the P. pin- 
dica of Formanek, from the mountains of Thessaly, Sintenis ! 
(see Masters, in Gard. Chron. May 10,1902, figs. 95, 96). 

The P. Laricio calabrica of Delamarre is, in gardens, a tree 
with bushy pyramidal habit and upturned branches with dark 
green leaves. The names italica and Pomana are supposed to 
apply to this form. A specimen from Calabria, given me by 
Dr. Christ, is in foliage and cone evidently a form of Laricio , 
var. nigricans , but whether it is the same as Delamarre’s tree, I 
am not able to say. 

A very distinct form is that gathered by the late General 



628 


3>B. 31, T, MASTEBS : 1 ' OENEBAL VIEW 


Munro in the Crimea. This has relatively small cones resembling 
that sent by Dr. Christ as Pinus HeldreichiL The cones are 
ovoid, cinnamon-coloured, the scales have a concave apophysis 
and a minute rhomboid umbo. 

P. Paroliniana of Yisiani has been referred to this species, 
but, as pointed out by Karl Koch, is better placed under 
P. Jmlepensis. This view is borne out by the marginal position 
of the resin-canals. 

The late Henry de Yilmorin, who had specially studied this 
species and varieties, proposed the following arrangement (j in 
Hit .):— 

P. Lakicio. 

Subsp. 1 . genuina = Poiretiana. 

„ 2. calabrica. 

„ 3. pyrenaica, 

„ 4. taurica. 

„ 5. Tear am aria. 

„ 6 . austriaca. 

„ 7. rubra. 

„ 8 . Massoniana (= Thunbergii). 

All the forms of P. Laricio have semiterete leaves with thick 
hypoderm, median, or very rarely sub epidermal, resin-canals 
encircled by stereome-cells, an endoderm-sheath of 40-50 ovoid 
cells, an elliptical meristele, and a branching fibro-vascular bundle. 
Kongo, in the ‘Annali di BotanicafKoma (1903), t. i. fasc.2, tav. 8 , 
says that in P. Laricio proper there are only one or two layers of 
hypoderm, whilst in P. nigricans there may be as many as four. 

The leaf-buds in all the varieties are ovoid or ovoid-conic, 
generally with a prolonged point. 

The male flowers are in subglobose tufts, each one cylindric, 
often somewhat twisted. 

In the young seedling the radicle descends vertically to a great 
distance, and has horizontal branches at rather remote intervals. 

The caulicle attains a height of 5-7 cent., and becomes ulti¬ 
mately somewhat woody with a greyish-brown rind. The coty¬ 
ledons vary from 4 to 8 in different specimens. The young 
stem-system is pyramidal, branching from the base. 

The colour of the herbaceous shoots varies in the different 
varieties, but the tint of the bark on the older portions of the 
stem (in cultivated specimens) is less variable, being usually 
dull reddish brown, peeling off irregularly in long, narrow, thin 
flakes. 
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72. Pikes Thunbebgui, Parlatore (1868) ; Magr, Monogr. der 
Abietin. des Japanischen Peiches (1890), p. 69, t. 5. fig. 16; 
Sargent, Forest Flora of Japan, p. 79 ; Masters, in Qard. Chron . 
K S. xxiii. (1885) p. 344, fig. 63. 

A Japanese species formerly confounded with P. Massoniana 
(p. 611) and P. densiflora, but distinct from both in foliage, leaf- 
bud, and cones. The leaves are boat-shaped in section with a thick 
hypoderm. The cells of the mesophy 11 have infolded walls. The 
resin-canals encircled by a sheath of stereome traverse the centre 
of the mesophyll. The endoderm consists of about 30 or more 



Finns Thunbergii , showing androgynous spike with bracts and stamens beneath, 
bracts, fruit-scales, and ovules above : real size and magn. 3 diam.; details, 
fruit-scales, &c., magn, 8 diam.; pollen-grains 160 diam. 


cells. The meristele is elliptic in section, and the two branches 
of the fibro-vaseular bundle are separated by stereome-cells. 
Androgynous cones occasionally occur. See Grard. Ohron. June 30, 
1883, p. 825; also Tokyo Botanical Magazine, June 10, 1892, 
p. 239 cum ic. (see ante , pp. 603, 619). 

The Abbe David, in a note attached to a specimen of this 
species, n. 2890, in the Paris herbarium, speaks of this as a large 
tree with verticillate ascending branches, occurring on the lofty 
mountains of Western Ourato. 
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The apophysis is lancet-shaped on the free border, rather flat, 
greyish, with a brownish umbo. 

73. Pines cqntqrta, Loudon (1838); Sargent, Silva, xi. (1897) 
p. 89, tab. 567; Masters in G-ard. Chron. 1883, p. 45, fig. 5. 

A species growing near the coasts of Northern California, 
Vancouver, and Alaska. Inland it grows on the mountains of 
the “ Sequoia ” region at an altitude of 8500 feet, and there 
alters its character, constituting the variety Murray ana, as illus¬ 
trated by specimens in the British Museum, collected near 
the Colombia Biver by Macoun. Another variety, with more 
slender foliage and catkins, has received the name JBolanderi. 

In the typical P. coniorta the cones are ovoid-conic, and the 
small fonr-sided nmbos are provided with a small aculeate 
curved macro. 

The leaf-section is boat-shaped, flat on the upper surface, with a 
layer of hypoderm beneath the epidermis. The mesophy 11-cells 
have infolded walls. The resin-canals are in the substance of 
the leaf and surrounded by stereome-cells. The section of the 
meristele is elliptic and surrounded by an endoderm-layer of 
about 50 cells, both in the type and in the variety Murrayana . 
The two divisions of the fibre-vascular bundle are widely separate 
by intervening cellular tissue. 

Species of which no Specimens have been seen 
by the Writer. 

Pinus reenrvata, JRowlee, in ‘ Bulletin’ of Torrey Botanical Club, 
xxx. (1903) p. 107.—Bowlee describes from the Isle of Pines a 
species which he says resembles P. yalustris ; but the cones are 
only half as large, and the depressed umbo and straight prickles 
are not like those of the species named. The cones are even 
more unlike those of heterojphylla (eubensis ). [Shaw refers this 
to P. bahamensis, Grriseb.—Note added March 12,1904.] 

P. yunnanensis, Fran chef, in Journ. de JBot . 1899, p. 253. 

A tree described by Pranchet as having the habit of P. longi- 
folia , with three leaves to the tuft, each leaf 18-20 cent. long. 
The cones are smaller than those of P. longijlora, being about 
9-10 cent, long, 6-7 broad, ovoid; apophysis rhomboid, promi¬ 
nent. The species was collected in Yunnan by Father Delavay, 
and seems to resemble P. Massoniana . 

P. vexmiculaiis, Janha , ex Boissier , Flora Orient, v. p. 698. 
? P. Peuhe. 
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Finns lencosperma, Maximowicz , in Bull . Acad. Si. Betersb. 
t. xxvii. p. 425 (1881).—A native o£ Kansu, Terra tangutorum, 
collected by Przewalski in 1872. Of this two pairs of leaves 
have been kindly furnished by M. Eischer de Waldheim. The 
leaves are in twos, surrounded at the base by a short sheath, 
semieylindric, channelled above, faintly denticulate, stomatiferous 
on all sides. The length is 8 cent, in the one ease, 11 cent, in 
the other. Beneath the epiderm are two layers of hypoderm 
with additional stereom e-cells in the corners. The cells of the 
inesophyll are plicated, and the numerous resin-canals, each 
surrounded by stereome, are subepidermal. The meristele is 
elliptic in section, with an endoderm of 40-50 cells. The two 
branches of the fibro-vaseular bundle are widely divergent. In 
structure it appears like P. silvestris. 

P. eldarica, Medwejeiv , in Act . Sort. PpfaY(1902), vi. xi. p. 2.— 
Allied to P. bruttia and P. halepensis> but said to differ from both. 
A native of Transcaucasia. The figure shows sessile, ascending 
ovoid-conic cones. I am indebted to Mr. Hemsley for calling 
my attention to the figure and description of the tree. 

P. funebris, Komaroio , in Act . Sort . Betrop . xx. (1901), cited 
in Beissner, Mittheil. d. Deutschen botanischen Gresellschaft, as 
probably a form of P. silvestris . 

P. apulcensis, ZindL ex JEndl . Synops . p. 153. 
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fimebris. p. 631 

Gerardiana. 23 

glabra .. 69 

halepensis . 63 

Hartwegi . 42 

Henryi .. 61 

inops (virginiana). 68 

insignis (see radiata). 33 

insularis. 26 

Jeffreyi (see ponderosa) .... 30-31 

Khasja . 28 

koraiensis . 11 

Lambertiana . 3 

Laricio . 71 

latisquama (sp. dub.) cf. p. 656. 

leiophylla . „ 45 

leucosperma . p. 631 

longifolia . 27 

Lumlioltzii. 25 

maritima (Miller) .. 66 

Massoniana ( sinensis ) 56 

Merkusii.. 55 

mitis (ecbinata). 70 

monophylla. 14 

montana. 57 

Montezumse . 43 

monticola . 8 

nmricata. 64 

occidentals . 49 

[Occidentalls, Pochard = balia- 
niensis, teste Sbaw.] 

oocarpa . 52 

palustris. 50 
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ponderosa . 
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.... 66 
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.... 59 
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Poyleana (virginiana) .. 

.... 68 

Sabiniana . 

.... 35 

scipioniformis. 

.... 6 

serotina . 

. 40 
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. 4 

Strobus . 

. 7 

sylvestris . 

. 60 

Taeda . 

. 36 

Teocote . 

. 37 

[terthrocai'pa, see Postscript.] 

Thunbergii. 

. 72 

Torreyana . 

. 46 

variabilis . 

. 70 

vermieularis. 

. . p. 630 

virginiana . 

. 68 

[Wrightii, see Postscript.] 

vunnanensis .. 

.. p. 680 


[Postscript, March 12, 1904 

As this sheet is passing through the press, a communication 
relating to the Pines of Cuba has been received from Mr. Gk R. 
Shaw, of the Arnold Arboretum, for publication in the ‘ GTardeners’ 
Chronicle/ March 19, 1904, pp. 179-180, fig. 74. In this note 
Mr. Shaw arranges the Cuban species thus :— 

1. P. CTibensis, Griseb.=P. Wrightii , Engelm. 

2. P. terthrocarpa* Shaw. 

3* P, bahamensis, G-riseb., with numerous synonyms.,] 




























































of the genus pinus. 


633 


A Chronological List of Specific Names, based on the 
Enumeration given in the 4 Index Kewensis *; with 
Additions. 

[Synonyms in italic; adopted names of true Pines in black type.] 


1753. Linnaeus, Species Plantarum. 

Pinus sylvestris. 


sylvestris (3. 


Cedj'us. 
ZarLv, 
picea . 
halsamect. 
Abies. 


— Pinaster. 

— Taeda. 

— Cembra. 

— Strobus. 

Cedrus Libani, 
Larix decidua. 
Abies pectinata , 
Abies balsamea. 
JPicea ex cels a. 
Pinus Pinea. 


1755. Dubamel, Traite des Arbres etc. ii. p. 126. 

hierosolimitana. — halepensis, Miller (1768). 

1762. Linnaeus, Sp. Plant, ed. 2. 

canadensis. Tsuga canadensis . 

orientalis. JPicea orienialis , 

1765. Gouau, Flora Monspel. p. 418. 

sylvestris . Pinus maritima. 

1768. Miller, Gard. Diet. ed. 8. 

sylvestris. — maritima. 

— Pinea. 

— sylvestris, var. 

— montana. 

— Cembra. 

— maritima. 

— halepensis. 

— virginiana. 

— rigida. 

— Taeda. 

— ecliinata. 

— Strobus, 

— palustris. 


rubra. 

tatarica, 

Cembro. 
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1771. Du Eoi, Obs. Bot. p. 44. 
Abies, 
americctna. 
canadensis . 
laricina. 
mariana, 

Picea. 

virginiana (2. echinata. 


Abies pectinata. 
Tsuga canadensis. 
Ticea alba . 

Larix amencanct, 
Picea nigra. 

Picea excelsa. 
Finns ecMnata. 


1772. Scopoli, FI. Carniol. ed. 2, ii. p. 247. 

Mughus, — montana. 

1777. Alstrcemer, Vet.-Akad. Handl. xxxviii. 

viminalis. Picea excelsa, var. 


177S. Lamarck, Flore Fran$. iii. p. 651. 

excelsa. Picea excelsa. 

montana (not Miller). Finns Gembra. 
maritime. — maritima, Miller. 

sativa. — Pinea, or Picea excelsa ? 

pectinata , Abies pectinata. 

1780. Turra, Florae Ital. Prod. 

Mugo. Pinus sylvestris. 

1781. Jacquin, Tc. Plant. Bar. 

Mugho. — sylvestris. 

1782. Molina, Sagg. Chile, ed. 1, p. 182. 

araucana. Araucaria imhricata. 


1784. Pallas, Flora Bossiea, i. t. 7. 

Picea. Abies sibirica. 

Abies. Picea obovata. 

Cenibra ft. pnniila. Pinus Cexnbra, 


Thunberg, Flora Japonica. 


Abies. 
Cembra. 
japonica. 
Larix. 
sylvestris. 
Strains. 


Picea polita . 

Pinus parvifiora. 
Larix Japan ica. 
Larix leptolepis. 
Pinus Thunbergih 
— koraiensis. 


1785. Moench, Yerzeichn. 

glauca. Picea alba. 

Arnold, Beise naoh Mariazell, p. 8. 

nigra. Pinus Laricio, Poirefc. 

1788. "Walter, Flora Carolin. p. 237. 

— glabra. 

lutea. — palustris. 

squarrosa. — ecMnata. 
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1788. Ehrharfc, Beitr. iiL 

lax a, Picea alba 

Graertner, Erucfc. ii. p. 60, t. 91. 

americana. Ficea nigra. 

1783. Alton, Hort. Kew. ed. 1, p. 366 (Solander). 
alba, 
mops. 
nigra, 
pendula. 

Pinaster. 
resinosa. 

sylvestr is, var. divari- 
cata. 

sylvestris, var. mari¬ 
time). 

sylvestris , var. mon- 
tana. 

Taeda, var. alopecu- 
roides. 

Taeda rigida. 

Taeda, var. vanabitis. 

1790. Castiglione, Viagg. 

silvestris, var. novo- 
ccesariensis. 

Taeda , var. echinata. 

Taeda , var. palustris. 

Loureiro, Flora Cochincliin. 

Abies. Cunninghamia sinensis. 

sylvestris. Finns Merkusii. 

sylvestris. — Massoniana. 

1731. Haenke, in Jirasek, Beobacht. p. 68. 

Pumilio . — montana. 

Hoffmann, Deutschl. Flora. 

montana, — sylvestris. 

1792. G-ilibert, Exercit. Phyt. ii. p. 414. 

P. binato folio, — sylvestris. 

1791. Moencb, Method, Plant. 

tetragona . Picea alba. 

1795. Santi, Yiagg. p. 59. 

Laricio . 


Picea alba. 

Finns virginiana. 

Picea nigra. 

Larix americana. 

Finns maritima, Miller. 

— resinosa. 

— divaricata. 

— Laricio. 

— montana. 

— serotina. 

— Taeda. 

— echinata. 

Finns echinata. 

— palustris. 


Finns maritima (Miller). 
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1796. Salisbury, Prod. 


borealis. 

Finns sylvestris. ■ 

effiisa . 

Cedrus Libani. 

fastuosa. 

Finns Pinea. 

glomerafa. 

— maritima, Miller. 

lata. 

Larix decidua. 

longifolia. 

Finns palnstris. 

lucida. 

Abies pedmata. 

pendula. 

Larix americana. 

pyramidalis. 

Pice a excelsa. 

taxifolia . 

Abies balsamea. 

tenuifolia. 

Finns Strobns. 

1797. Swartz, Prod. PI. Ind. Occ. p. 103. 


— occidentalis. 

1798. Savi, Plora Pisana, ii. p. 

354. 

Laricio. 

— maritima, Miller. 

resinosa. 

— sylvestris. 

1800. Du Eoi, Baurnz. ed. Pott, voL ii. 

intermedia. 

Larix americana. 

1801. Dubamel, Trade Arb. i. 


resinosa. 

Finns Laricio, var. pyrenaica 

1802. Dumont de Courset, Dot. i. 


— divaricata. 

1803. Michaux, Plora Bor.-Am. ii. p. 201. 

mitis. 

— echinata. 

rubra. 

— resinosa. 

rupestris . 

— divaricata. 

Lambert, Pinus, ed. 1. 


Banksiana. 

— divaricata. 

Dammara. 

Agathis loranthifolia. 

lanceolate. 

Cunningh amia s in en sis. 

longifolia (not of Salis¬ 

Boxburghii , Sargent ? 

bury). 


taxifolia. 

Pseudotsuga HouglasiL 

xariahilis . 

Finns eclunata. 

Poire t, in Lain. Encycl. 

Meth. v. 

alepensis. 

— Sialepensis. 

Mitgho. 

— montana. 

Hudsoni. 

— divaricata. 


— Laricio. 

— maritixna. 

— Taeda, 

— virgiiuana. 
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1805. Bamond, in DC. Flore Fran§. 

uncinaia. Pinns montana. 

1S08. Marscball v. Biebersfcein, FI. Taur.-Canc. ii. 
halepends. — Laricio. 

Pinea . — Laricio. 

1809. Besser, Flora G-alic. ii. p. 291. 

Pinaster. — Laricio. 

Boemer, Collect, p. 158. 

baldensis. Abies pectinata. 

1810. Thore, Promenade en. Gascogne. 

? ericdorum. 

syrtica. Finns maritima, Miller, 

Alton, Hort. Kew. ed. 2 (Dryander). 
maritima . — Laricio, var. 

MieTaaux fiL, Hist. Arb. Am. i. 

australis . — palustris. 

— pnngens. 
rubra. — resinosa. 

rupestris. — divaricata. 

1811. Dumont de Courset, But. Cult. ed. 2, vi. 

australis. -P 

1812. Loiselenr, in Nouv. Duhamel, ii. 

californiana. Finns radiata. 

1813. Lapeyrouse, Hist. PI. Pyren. 

penicillus. — Laricio, var. pyrenaica. 

sanguinea. — montana, var. 

B. Brown, in Aiton, Hort. Kew. ed. 2, vol. v. 

Taeda j3. alopeeuroidea. — serotina. 
maritima. — Laricio. 

1S14. Boxburgh, Hort. Bengal. 

longifolia, — longifolia 

Deo dor a, Cedrus Libani. 

Pursb, Flora Am. Sept. 

variahilis. Finns mitis. 

Fraseri. Abies Fraseru 

1815. Bose, ex Desfontaines, Tableau, ed. 2. 

adunca. ? Finns radiata. 

1816. Baumgarten, Enrnn. PL Transilv. 

silvestris. — Laricio. 

Poiret, Encycl. Metli. Suppl. 

adunca . — radiata. 
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1817. Kunth, in Humboldt 
occidentalism 
kirtellci. 
religiosa. 

Cels, Cat. Arbres. 
romeniaca. 


et Bonpland, Nov. G-en. 
Finns Monteznmae. 
Abies religiosa. 

Abies religiosa . 

Finns Laricio. 


1818. Lapeyrouse, Hist, abreg. PL Pyren. 

pyrenaica. — Laricio, var. pyrenaica, 

1819. Hamilton {formerly Buchanan), Account o£ Nepal. 

— excelsa. 

1820. Torrey, in Ann. Lyc. N. York. 

resinosa . — ponderosa. 

1821. Steudel, Nomenclator, i. p. 621. 

americana. Larix americana . 

1S22. Bose, in Nouv. Cours d’Agrie, xi. 

squamosa. Finns montana, var. uncinata. 

1823. James, in Long’s Exped. 

— fleadlis. 


1821. Elliott, Sketch. 

Taeda heterophylla. 

Lambert, Pinus, ed. 2. 
excelsa . 

Menzzesii. 

microcarpa. 

Pallasiana. 

rubra. 

spectabilis . 

variabilis. 

1825. Hon, Prod. EL Nepal. 
dumosa. 
tinctoria . 


— cnbensis ( heterophylla ). 

Picea excelsa. 

Pice a Sifchensis. 

Larix americana . 

Finns Laricio, var, 

Picea nigra. 

Abies Webbiana. 

Finns inops. 

— Massoniana. 

Tsuga Brunoniana. 

Abies Webbiana. 


Bucli, Phys. Besehr. Canar. Ins. 

Finns canariensis. 
Mirbel, Mem. Mus. Par. xiiL 

mmedrana. — Merkusii. 


1826. Sieber ex Sprengel, Syst. iii. p. 886. 

arabica. •— halepensis. 

Bisso, Hist. Nat. Europ. Merid. 

escarena. — maritima (Miller). 
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'1827. Douglas, in Trans. Linn. Soe. Lond. xv. 

Finns Lambertiana. 

Yellozo, Flora Flum. x. 

dioica. Araucaria brasiliensis . 

Link, Abbandl. Akad. Berlin, 

humilis . Finns sylvestris* 

— Cembra. 

nigra. — LarlfeSb, van 

rotundata . — montana. 

— Pinea. 

Moris, Stirp. Sard. Elench. 

Pinaster. — Laricio. 

1828. Wallicb, Cat. 

Fmlaysoniana . — Merkusii. 

Don, in Lambert, Pinus, ed. 2. 

Banksiana. — divaricata. 

— Massoniana. 

— excelsa. 

— Gerardiana. 

BouglasL Pseudotsuga Dong!a si. 

Webbiana . Abies Webbiana. 


Link, in Flora, xi. p. 32. 

austriaca. Finns Laricio, var. 

Torrey, in Ann. Lye. N. York. 

resinosa. — ponderosa. 

1830. Loudon, Sort. Brit. 

ccerulea . Picea alba . 


Link, Abbandl. Akad 
humilis . 
nigra . 
rotundata . 

Host, Anleit. p. 6. 
austriaca. 


Berlin. 

Finns sylvestris. 
— Laricio, 

— montana. 

— Laricio, var. 


Cbamisso et Scblechfcendal, in Linn sea, v. 

— Teocote. 


Siebold, in Yerbandl. Ned. Bat. Genootscb. xii 
rubra. — Timnbergii. 

verticillata . Sciadopitys verticil!afa. 

Eeicbenbaeb, Flora Excurs. 

ohllqua. Pinus montana. 

LINN. JOUBN.—BOTANY, TOL. XXXY, 


3 
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1831. Bongard, Mem. Phys.-Matb. St. Petersb. 

/wops. Pinus contorta. 

Host, Flora Austriaea, ii. 

nigricans. — Laricio, var. 

Tenore, SylL Flora Heap. 

conglomerate. — bmttia ? 

1832. Scbleebtendal et Chamissn, in Linrssea, vi. 

— leiopliyHa. 

Loudon, Hort. Brit. 

rigensis. — sylvestris. 

Zixecarmi, in Abliandl. Akad. Munchen, i. 

— cembroides. 

Lambert, Pinus, ed. 3. 

Kaempferi. Pseudolarix Kaempftru 

"Wallich, Plant. Asiat. Bar. iii. 

Brunonuina. Tsuga Brunmiana . 

1833. Douglas, in Trans. Linn. Soc. xvi. 

Pinus Sabiniana. 

Hook, et Arnett, Bot. Beechey s Toy. 
rigida. — radiata. 

Bongard, in Mem. Acad. St. Petersb. 
canadensis . Tsuga Mertensiana. 

Mertemiana . Tsuga Mertensiana. 

siichensis. Picea sitvhensis. 

1834. Uspensky, Bull. Soc. Hat. Mosc. vii. 

Cedrus. Pinus Cembra. 

1835. Bentliam, in Trans. Hort. Soe. Lond. ser. 2, i. p. 512. 

JLemoniana. — xnaritima (Miller), var. 

Tenore, Flora Hap. v. p. 366. 

mgrescens. — Laricio. 

1836. Douglas, in Hook. Comp. Bot. Mag. ii. 

amabilis. Abies amalilis. 

grandis . A. grandis. 

nobilis, A. nob ills. 

Pinus ponderosa. 

Abies bracteata. 

Pinus Sabiniana. 


renusta. 
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1836. Loddiges, Cat. 
Chylla . 
Fischeri. 
Fraser i. 
intermedia . 
Pichta. 
scariosa . 
taurica . 


Pinus excelsa* 

■— montana. 

— rigida. 

Larix leptolepis, 
Abies sibirica. 
Pinus sylvestris. 

— Laricio, var. 


D. Don, in Trans. Linn. Soc. Lend. xvii. 
ins ignis. — radiata. 

tuber culata. — radiata. 

— muricata. 

— monticola. 
— Coulteri. 


1837. Blame, Rumphia, iii. 

Finlaijsonuma. — Merkusii ? 

"Wallich, in Lambert, Pinus, ed. 2, vol. iii. 

— Gerardiana. 


Don, in Lambert, Pinas, ed. 2, vol. iii. 

— monticola. 
Smithiana. Picea Morin da. 


Koch, Synops. Florae Grerm. 


maritima . 

Bon Jardinier, p. 974. 
caramanemis. 
serotina. 

Blanco, Flora Filip. 
Tceda. 

1888. Loudon, Arboretum. 
australis. 

Cembra pygmaa. 

corsicana. 

insignis. 

Pinaster, 
rigida , var. 
squamosa, 
timoriensis . 


Schiede, in Linnaea, xii. 
IJavemia * 


Pinus Laricio, var. austriaca. 

— Laricio, var. 

— p palustris. 

— insularis. 

— palustris, 

— Cembra, var. 

— Laricio. 

— radiata. 

— Thunbergii. 

— serotina. 

— montana. 

— insularis. 

— contorta. A 

— ponderosa. 

— oocarpa. 

— patula. 

— cembroides. 


3b 2 
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1838. Ebrenberg, in Linnsea, xii. 

Finns Ayacuite. 

Steven, in Bull. Soc. Nat. Mosc. si. 

Jiamata. — sylvestris, var. 

Nordmann iana. Abies Nordman n ian a. 

Pithy usa. Finns lialepensis. 

Fischer, Bull. Soe. Nat. Mo so. si. 

dahurica. Larix dahurmi. 

Neumann ex "Wimmer, Breslau. TIebers. 
uliyinosa . Finns montana. 

Turezaninow, Bull. Soe. Nat. Mosc. xi. 
obovata . Picea orientals, 

sibirica. Abies sibirica. 

Hooker, Flora Bor.-Amer. ii. 

inops. Finns contorta. 

JLambertiana 8. — fiexilis. 

lastocarpa. Abies lasiocarpa. 

resmosa, partly. Pinus ponderosa. 

1839. Loudon, Hort. Brit. Suppl. ii. 

minor, — lialepensis. 

Lind ley, Bot. Beg. Misc. xsv. 

l)evonia?ia. — Montezuma. 

macrophyUa. — Montezuma©. 

— Hartwegi. 

PusseUiana. — Montezuma©. 

— apulcensis ? 

— pseudostrobus. 

Forbes, Pinetum TFoburnense. 

Gerardi. — Ger ardiana. 

japonica . — densiHora. 

Boyle, III. Plant. Himal. 

Khutrow. Picea Morin da. 

Pmdroio. Abies Jf 'ebbuma. 

Sirangeways, in Loudon. Gard. Mag. xiv 
ptrsica. Finns lialepensis. 

G. Bon, in Sweet, Hort. Brit. ed. 3. 

— acapuleensis. 
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1840. Antoine, Conif. 


A pollinis . 

Abies cephalonica. 

bifida. 

Abies Jinna. 

liouiolepis. 

Abies homolepis . 

jezoensis. 

Picea sitchmsis. 

marylandica , 

Picea nigra. 

Naphta. 

Abies Pindrow . 

ohovata. 

Picea obovata . 

polita. 

Picea polita. 

pyramidalis. 

Pinus montana. 

Schrenkiana. 

Picea orieutalis. 


Lindley, Bot. Beg. xxvi., Mise. 

macrocarpa , Pinus Coulter!. 

Strange ways, ex Gordon, in Loudon, G-ard. Mag. xyi 


Pithyusa . 
tortuosa. 

1841. Steudel, Noraenelator, 
australis hort. 
denticulata. 
pseudolarix . 
scarina. 
tortuosa, 

Tsuga, 

uncinata. 


— halepensis. 

— sylvestris. 

ed. 2. 

— halepensis, 

Larix leptolepis. 

Pinus maritima (Miller). 
Picea nigra. 

Tsuga Sieboldi. 


Boyle, in Loudon, Gard. Mag, xvi. 

Pinus Kliasya. 

Hook, et Arnott, Bot. Beechey’s Voy. 
rigida . — radiata. 

&'inclaim. — ponderosa and ins ignis ( radiata ), 

Farolini, Hort. Bot. Parol. 

Pallasii . — Laricio, var. 

1842. Beutham, PL Hartweg. 

— tenuifolia. 


Endlicher, Cat. Hort. Yindob. i. 

cephalonica. Abies cephalonica . 

Visiani, Flora Dalmat. 

dahnatica. Pinus Laricio, 

Loudon, Encycl. Trees, p. 1013. 
oocarpoides (Bentliam). —- oocarpa, 

— contorta. 
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1842* Bose, ex London, Encycl. Trees, p. 975. 

iurbinaia . Pinus inops ? 

Grisebaeb, Spieil. Florae Bumel. ii. 

— Peuke. 

Spadh, Hist. Veg. si. 

Jjaricio y. — resixiosa. 

Siebold & Zuccarini, Flora Jap. ii. 

— paruifLora. 

— densiflora. 

assmiiana (not of — Tliunbergii. 

Lambert). _ kora iensis. 

D. Don, in Lambert, Pinus, ed. 2. 

— Massoniana. 

1843. Kocli, Synops, Florae Germ. ed. 2. 

maritima . — Laricio, Tar. 

1845* Blanco, Flora Filip, ed. 2. 

Taeda . — insularis. 

Be Yriese, Plant. Nov. Ind. Bat. v. 

— Merkusii. 

Torrey, in Fremont, Beport, p. 319. 

— monopliylla. 

De Chambray, Trait e' Arb. Besin. p. 312. 
nejwlensis . — excelsa.. 

Ten ore. Cat. Hort. Heap. p. 90. 

Hamiltoni. — maritima, Pinaster . 

Sehouw, in Ann. Sc. Nat. 3 e Ser. iii. p. 233. 
mqjellensis. — montana. 

1846. Hartweg, in Journ. Hort. Soc. i. 

californiea. — tuberculata (Don), 

insignis t \&r.macrocarpa. — radiata. 

tuberculata } Gordon. — attenuata (Lemmon). 

Gordon, in Journ. Hort. Soc. i. 
cembr aides, — ednlis. 

Orizabce, — pseudostrobus. 

Torrey, Beport TThipple, p. 141. 

Engelmanni (not of — ponderosa. 

Carriere). 
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184*7. Endlicher, Synopsis. 



AraragL 

Tsuga Sieboldi 


ailantica. 

Cedrus Libani , var. 


Zambertiana , var. hrevi- 

Pinus flexilis. 


folia. 



Fhrenbergii. 

— Hartwegii. 


Fremontiana. 

— monophylla. 


kamtschatkica . 

Fseudolarix Kaempferi . 


Ledebonrii. 

Larix leptolepis. 


Bungeana. 

Pinus Bungeana, 


uncinata , var. rostrata . 

— montana. 



— insularis. 


Pallasiana. 

— Laricio, var. 


pygmaa. 

■— Cembra. 


scotica. 

— sylvestris. 


sinensis . 

— IDiasya, partly. 

• 

Gordon, in Journ. Horfc; Soc. ii. 


Grenville<x. 

— Montezuma. 


Wmcesteriana. 

— Montezumse. 


Hartweg, in Journ. Hort. Soc. ii. 


Benthamiana . 

— ponder os a. 


californica. 

■— radiata. 


Gordoniana, 

— Montezumae, 


Griffith, Travels, i. 



pendidci . 

— excelsa. 


Griffith, Notul. ? 



spinulosa . 

— excelsa p 


Presl, Epimel. Bot, 



heierophylla . 

— parvifiora. 


1848. Engelmann, in Wislizen 

us, Tour Mexico. 



— chilxuaXiuana. 


brachgptera . 

— ponderosa. 


macrophylla . 

— Engelmanni, 


osteosperma. 

— cembroides. 


strobiformis . 

— ? Ayacuite or strobiformis. 

Hartweg, in Journ. Hort. Soc. iii. p. 217. 


Fdgariana. 

—■ muricata. 


1849. Nuttall, Sylva, iii. 



Strobus j3. monticola. 

monticola. 
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1849. Gordon, in Jo urn, Hort. Soc. iv. 

Fremoniiana . Finns edulis*. 

tuber eulata. — attexmata, Lemmon. 

Koch, in Linnaea, xxii. 

armena. — sylvestris. 

heterophylla, 

poniica . — sylvestris. 

Klotzsch, in Linnaea, xxii. 

KooMana . — sylvestris, Tar. hamata. 

Mason, in Journ. Asiat. Soc. Bengal, i. p. 74. 

Zatteri, —* Merkusii. 

Kalenisch, in Bull. Soc. Nat. Mosc. i. 
cretacea ? 
squarrosa ? 

1850. Boyle, ex Lindl. & Gordon, Jonrn. Hort. Soc. r. 

nepalensis. — maritima (Miller). 

Bindley & Gordon, I. c . 

Bankdana (not of — contorta, 

Lambert). 

excorticate. — Bungeana* 

Loudon, ex Lindl. & Gordon, Z. c , 

Lindleyana. — Montezuma®. 

1851. Salzmann, ex Dtmal, Mein. Acad. Montpell. ii. p. 82. 

monspelienm. — maritima (Miller). 

Salz?namii. — Laricio, rar. 

1853. Torrey, in Sitgreave’s Beport, p. 173. 

macropkylia (not of — ponderosa, var. scoptilorum. 
Engelmann). 

Murray, A., Oregon Beport. 

Jtexilu (not of Janies). — albicaulis. 

Jeffreyt — ponderosa, var., or distinct 

species? 

— Balfouriana. 

Murray ana. — contorta, var. 

Antoine & Kotsehy, in Oesterr. Bot. Wochenbl 
ciiicica. Abies cilicica. 

1854. Miquel, in Zollinger, Syst. Yerz. Ind. Archipel. p. S2. 

scopifera . Finns densifiora. 

Tenore, Ind. Sem. Hort. Neap. 

maderemis. — Pinea. 

Carriere, Bev. Hort. p. 225. 

Eounieri. — contorta. 

— Engelmanni 
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1854. MacClelland, in Griff. Notul. iv. p. 17. 

Griffithii. 

1855. P. Lawson, Cat. 

Maclntoshiana, 


Carriere, Traite, ed. 1. 
abasica. 
ahchasica. 
altissima hort. 
altisrima (Ledebour). 
Boursieri . 

cinerea, Roehl.Deutschl. 

FI., ex Carr. 
decidua, Wall, ex 
Carriere. 

Dicksonij hort. 
echmata. 
genevensis , bort. 
japonica , bort. 
Loiseleuriana . 
monleragemis. 
nicea, Booth. 
orientalis, Frivaldsky 
Carriere. 
Paroliniana . 
pseudohalepensis* 
Sinclairiana . 
tata?'ica, bort. 

Grenier Godron, Flore 


Pinns excelsa. 

— contorta. 

— halepensis. 

— halepensis. 

— Laricio. 

— sylvestris. 

— contorta. 

Picea excelsa. 

Tsuga Brunoniana. 

Pinns excelsa, 

— montana. 

— sylvestris. 

— maritima. 

— pyrena’ica, 

— radiata. 

— Strobns. 

Picea excelsa. 

Pinns halepensis. 

— pyrenaica. 

— ponderosa. 

— Laricio. 


Frang. iii. p. 153. 

— Laricio, var. cebennensis. 


Jamieson, ex LiudL in Journ. Hort. Soc. ix. 
Royleana. — echinata, 

Murray, A., in Edinb. New Phil. Journ. i. 
Beardsley i. — ponderosa. 

Qraigana . — ponderosa. 

Wood, Rot. Class-Book. 

montana . — pungens, 

1856. Torrey, Pacific Bail. Report, iv. 

cembroides . — albicanlis. 

Engelmamii, not of — ponderosa, 

Carriere. 


Visiani, in Mem. 1st. Tenet, vi. 

— Laricio, 
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1857. EoezI, Cat. Sem. Conif. M ex.Jide Index Kewensis. 


amecaensis . 

Pinus Hartwegi. 

angidata . 

— Montezumse. 

Antoineana. 

— pseudostrobus. 

aztecae?isib\ 

— Montezumse, 

Besseriana . 

— Teocote. 

Boothiana . 

— Montezumse. 

Boucheiana , 

— Montezumse. 

bidlata. 

— Montezumse, 

Buonapartea. 

— Ayacuite. 

Carrierei. 

— Montezumse. 

Ccdrus , 

— leiophyila. 

clialmaensis . 

-— Montezumse. 

coarctafa . 

— Montezumae. 


Comonfort ii. 
Decaisneana. 

De Candollecina. 
depauperata , ex Gor¬ 
don, Suppl. 
dependens. 
Doelleriana. 

Don Pedri . 

durangenms . 

EhrenbergiL 

elegans. 

Endlicheriana. 

Escandoniana. 

exserta. 

gracilis. 

grandis. 

Haageana. 
ha mat a. 

Hendersoni. 

heteromorpha, 

korizontalis. 

Ha&eriana. 

kmquilucaensis. 

injtexa. 

interposita, ex Gord. 

Suppl. 
IstacihuatliL 
Jostii . 

Kegelii. 

Keteleeriu 

Lerdou 


— leiophyila. 

•— Montezumae. 

■— Montezumae. 

— Montezu mae. 

— leiophyila. 

— Monteznmsg. 

— Ayacuite. 

— Ayacuite. 

— leiophyila. 

— Montezumae. 

— Hartwegii. 

— pseudostrobus. 

— pseudostrobus. 

— leiophyila. 

— Montezumae. 

— Montezumse. 

■— Ayacuite. 

— Montezumae. 

— psendostrobus. 

— Montezumae. 

— pseudostrobus. 

— leiophyila. 

— Montezumse. 

— Teocote, 

— Hartwegi 

— filifolia. 

— Teocote. 

— Montezumae. 

— leiophyila. 
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1857, Eoezl, Cat. (con.). 

Leroy?. 

longifolia, ex Hemsley. 
Loicii. 

magnified, 
michocaemis. 
microcar pa. 
monstrosa. 

Monti-Allegri. 

Muller iana. 

Ne plus ultra. 
Messeh'odiana . 
nitida. 

Northwnherlandiana . 
Ocampi . 

Ocoie, 

Ocotechino , ex Parlat. 
Ortgiesiana. 

Otteana , ex Yilmorin. 
Papeleui. 

Pan likoicskya7M. 
Paxtoni. 

Pescatorei, ex Yilmorin. 
Planchmi. 

Popocatepetlii. 
prasina . 
protubemns. 

Regeliana. 
resinosa. 
retracta . 

Rickardiana. 

Rinzii, 

robusta. 

Rohanni. 

ruhescens. 

nulls. 

rumeliana. 

sanrafaeliana . 

scoparia. 

Soidangeana. 

spinosa. 

Standishii. 

mffruticosa, ex Gordon. 
tenangaensis . 
Thelemanni. 


Finns Montezumse. 

— Hartwegii. 

— Hartwegii. 

— Montezumse. 

— Montezumse. 

— Teocote. 

— Montezumse. 

— leiopliylla. 

— Teocote. 

— Mon.tezu.mse. 

— Montezumse. 

— Montezumse. 

— Montezumse. 

— Montezumse. 

— Montezumse. 

— leiopliylla. 

— Montezumse. 

— Teocote. 

— Hartwegii. 

— Montezumse. 

— Montezumse, 

— Montezumse. 

— Ayacuite. 

— pseudostrohus. 

— pseudostrobus. 

■— pseudostrobus. 

— Hartwegii. 

— Montezumse. 

— Montezumse. 

— Montezumse. 

— Hartwegii. 

— Montezumse. 

— pseudostrobus. 

— Montezumse. 

— Montezumse. 

— Hartwegii. 

— Montezumse. 

— Montezumse. 

— Hartwegii. 

— Hartwegii. 

— Montezumse. 

— Montezumse. 
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1857. Soezl, Cat. (con.). 


Thibautiana. Firms Monteznmae, 

Troubeizkoiana. 

— Montezuma©. 

tumida , ex Gordon. 

— Teocote. 

tzompoliana. 

— psendostrobus. 

' valida. 

— Monteznmae. 

Van GeertL 

— Monteznmae. 

Van Ilouttei , 

— Monteznmae. 

Veitchii. 

— Ayacuite. 

verrucosa. 

— leiophylla. 

Verschaffelti . 

— Monteznmae. 

Vilmoriniana. 

— Teocote, 

WilsonL 

— Monteznmae. 

Zacattance. 

— Monteznmae. 

zamoriensis. 

— filifolia. 

Zitacuarii. 

— Monteznmae, 

Newberry, Pacific Bail. Beport. 

cembroides (not of 

— albicaulis. 

Zuccarini). 


Tenore, Ind. Sem. ex Pari at ore. 


— pseudotaeda. 

Buprecht, Bull. Acad. St. 

. Petersb. xv. 

mandshurica. 

— Cembra, var. 

Bentham, PL Hartweg. p 

. 337. 

mops, var. (not of 

— contorta. 

Aiton). 


185S. Gordon, Pinetum, L p. 202. 

alopecui'oides. 

— serotina. 

aracanensis , Ivniglit. 

— Pinea. 

Aucklandi , Loddiges. 

— Gerardiana, 

cairica. 

— halepensis. 

calabrica, liort. 

— Laricio. 

chinenm, Knight. 

— maritima (Miller)* 

eaucasica, Fischer, 

— sylvestiis. 

cebermemis. 

— Laricio. 

colchica, Booth. 

— halepensis. 

co?icolor . 

Abies concolor. 

cuhensis. 

Finns occidentalis. 

divaricata (Banksiana), 

— divaricata. 

durangensis, Roezl. 

— Ayacnite. 

erzerumica . 

— sylvestris. 

georgica, hort. 

— palnstris. 

lutea . 

— eclimata. 

Loudoniana. 

— Ayacnit©* 



OF THE GENTS PINTS. 


651 


1858. Gordon, Pinetum ( con .). 

Massoniana . Finns maritima (Miller). 

Montereyensis(insignis ). — radiata. 

Montezuma . — Hartwegii, 

Morinda. Picea Morinda. 

neglecta , Low, Finns maritima (Miller). 

Pinea. — Tliunbergii. 

Pfova~Hollandia : Loddiges. — maritima (Miller). 
nummnlaria . Larix le.ptolepis. 

Padujia, Ledebour. Finns sylvestris. 

Parryana . -— ponderosa. 

Pinceana ? 

Poiretiana . — Laricio. 

pseudostrobus . -— Montezuma*. 

pyramidal is. — Laricio. 

Eoezl, in Gard. Chron. 1858, p. 358. 

Bonap>artea . — Ayacnite. 

P 

Eegel, Cat. Sem. Hort. Petersb. 

pitmila . — Cembra, var. pumila. 

1859. Wiehura, in Elora, xlii. 

Friesiana. — sylvestris. 

Torrey, Mexican Boundary Eeport. 
deflexa. — JefEreyi ? 

Llareana (not of — qnadrifolia. 

Scblecbt.), 

Torreyana, Parry. — Torreyana. 

1860. Bindley, in Gard. Chron. 1860, p. 46. 

lophosper?na. — Torreyana. 

A. Murray, in Edinb. Phil. Journ. xi. 

Jeffreyi. — ponderosa,var.,or distinct species. 

Murray ana. — contorta, var. 

Torrey, in Ives’s Eeport. 

edidis , va.r. monopkylla. — monophylla. 

1861. Miquel, in Journ. Bot. Neerl. i. p. 86. 

canaliculata ? -? 

1862. Engelmann, in Wheeler’s Bot. Eep. 

— arizonica. 

— aristata. 

Engelmaun, in Arner. Journ. Science, xxxiv. 
aristata , see ante. 

Parryana (not of Gordon). — Parryana. 

ponderosa. — ponderosa, var. seopulorura. 
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1862. 

Gordon, Pinetum, SuppI 

. i. 



at.rovirens, Boezl. 

Finns Hartwegii. 



jBacJckoiiseana , Boezl. 

— Momtezumae. 



Poothiana, Boezl. 

— Monteznmse. 



Calochote, Boezl. 

— Teocote. 



chalmaensis, BoezL 

— Mo ntezoxna»« 



cornea, Boezl. 

— Montez nmas- 



corrugata , Boezl, 

— Monteznm®. 



depauperate . 

— Monteznmse, 



GalocJioie, Boezl (supra). 

— Teocote. 



Geitneri , Boezl. 

— Hartwegii. 



fertilis, Boezl. 

— cembroides. 



*r frondosa, Boezl. 

— Hartwegii. 



Kegelii. 

— Teocote. 



Krelagei. 

— Hartwegii. 



JLaicsoni. 

_p 



nootkatensis. 

— ponderosa. 



Ocote , Boezl. 

— Montezuma. 



Palmieri. 

— palnstris. 



Patrinensis. 

— palnstris. 



Paulikowskgatia, Boezl. 

— Monteznmae. 



rubra. 

— densiflora. 



Skinner i. 

— filifolia. 



subpatula. 

— patnla. 



suffrutiosa, Boezl. 

— Hartwegii. 



thnnacaensk. 

— Hartwegii. 



iomacaensis. 

— Monteznmse. 



tmnida. 

— Teocote, 



zamoraensis. 

-? 



Provaneker, Flore Canadi 

ienne. 



alba canadensis. 

— Strcbus. 


1863. 

Christ, in Yerh. ISTaturf. 

Ges. Basel, iii. 



HeldreichiL 

•— Laricio, var. 



Engelmann, Trans. Acad. 

St. Louis, ii. 



aristata . 

— Balfonriana, var., 

, or distinct 



species. 



Grisebach, Mem. Amer. Acad. viii. 




— cnbensis (Wright 

ii, Eng elm.). 

1864. 

Antoine et Kotschy, ecc Bev. Hort. 



Fenzlii. 

— Laricio, var. 



Antoine, in Oesterr. Bot. 

Zeit. xiv. 



leucodermis. 

— Laricio, var. 



Grisebach, Flora Brit. W 

\ Indies. 




— bahamensis. 
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1865. Henkel & Hochstetter, Conif. 

7'schugatskoi . Abies cilicica . 

1866. Bolander, in Proc. Calif. Acad. iii. 

rmricata. Finns contoria. 


Grisebach, Cat. Plant. Cubens. 

cubensis , var. terthrocarpa. P. tertlirocaxpa, Shaw (1903), 
A. Murray, in Lawson, Pi net. Brit. 

porphyrocarpa, Finns monticola. 

Neilreich, Naehfrage PL von Hied. Oesterr. 
virescens. Picea alba. 


Schur, Enum. Plant. Tran sail v. 

montana. Pice a e.rcelsa. 

subarctica . Finns montana. 


1867. Carriere, Traite, ed. 2. 
aretica , hort. p. 456. 
Cavendish iana. 
clamaemis . 
detritis, hort. — 

fragilis. — 

Ghieshreghtii , hort. p. 426. 
humistrata . — 

japonica, hort. p. 457. - 

Massonianct , hort. ex - 
Gordon. 

nivea, hort. - 

Nov8e-Hollandi8e(Xo^.) - 
parviflora. - 

pentaphylla . 
lioezlii. 
ruthenica. 

Sanctne Ilelenicfe. 

Shasta, 
sibinca . 
sudetica. 
tabuliformis. 


— Pinea. 

— Massoniana (sinensis). 

— Harrwegii. 

■— maritima (Miller). 

— Pinea. 

Cexnbra, var. 

— Pinea. 

— maritima (Miller). 

— monticola. 

— maritima (Miller). 

— parviflora. 

— parviflora. 

— Hartwegii. 

— inops. 

— maritima (Miller). 

— albicaulis. 

Lariv dahurica. 

Finns montana. 

— Tlxnnbergii, 


Parlatore, Elora Ital. iv. 

Laricio ft. nigricans. — Laricio. 

1868. Parlatore, in DC. Prod. xvi. 2. 

Alcoquiana. Picea Aleocldana . 

amahilis . Abies eo7icolor. 

bicolor (Maximo wicz). Picea Alcockiana. 

Bolanderi. Finns contorta. 
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1868. 

Parlatore, in DC. Prod. rri. 2 (con,). 


brachyphjlla . 

.4 foes brachyfhylla. 


Cavendishian a f 

Pinus Kliasya. 


commutata. 

P/mz Engelmcmni. 


Colorado. 

Pinus Ayacuite. 


faldformis . 

Podocarpus sp. 


Fimihonoshimia . 

Abies homolepis . 


JFortunei. 

Keteleeria Fortunei . 


Greggi (Engelmaim, MS.). -? 


Griffith,ii. 

Zari.v Griffithii. 


liaguenovieims. 

Pinus sylvestris. 


holophylla. 

Abies Jinna. 


Jiudsonica . 

Pinus divaricata. 


japonica . 

— maritima (Miller). 


Ka&ya. 

— Khasya. 


Lyalli , 

Lariv Lyalli. 


Mau'imoidczn, 

Picea Maaimoioiczii. 


monophylla. 

Pinus sylvestris, forma. 


Xuttalli, Pari. 

Zari.v occidentalis. 


Ocotechino , Roezl. 

Pinus leioplxylla. 


Pattoniana . 

Tmt/a Pattoniana. 


(pwdrifolia. 

Pinus Parry ana. 


m skat eh ewanensis. 

— contorta. 


selenolepis. 

Abies Veitckii. 


TshonosJdana, 

Abies homolepis. 

1869. 

Caniere, in Rev. Hortic. p. 12G, fig. 


Grozelieri, 

Pinus monticola. 


A. Murray, in Gard. Chron. 


Tamrac. 

— contorta. 


Mood, Class-Book, p. 

663. 


mitis, A pauper. 

— glabra. 

1871. 

S. "Watson, in King’s 

Report, v. p. 331. 


contorta latifolia. 

— contorta, var. Murray ana. 

1873. 

Karl Koch, Bendrol. 

ii. p. 270 et seq. 


africana. 

— Pinea. 


armena . 

— sylvestris. 


hagenavmsis. 

— sylvestris. 


kelenica , hort. 

— maritima (Miller). 


pumila. 

— sylvestris. 


pygmcea . 

— sylvestris. 


Pegince Amelia. 

Abies Apollmis. 


rostrata . 

Pinus montana. 


tabulaformis. 

— Strobus. 


tatarica. 

— halepensis. 


umbraculifera, liort. 

— Strobus. 
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1875. Gordon, Pinetum, ed. 2. 

Merkiana. Finns Merkusii. 

Vasey, Report Agric. Bep. TJ.S. p. 178. 
Benthamiana . — ponder os a, var. 

Bolanderi. — contorta. 

clausa. — clausa. 

JejfreyL — ponderosa. 

1876. Engelmann, Trans. Acad. St. Louis, iii. 

subalpina. Abies lasiocarpa. 

MclSfab, in Proc. It. Irish Acad. ii. 


baborensis. 
Davidiana. 
firma. 

Harry ana. 

Hookeriana . 

Loioiana. 

magnifica. 

Pattoniana. 

Sieboldi. 

Veitchii. 

Pancic, Oestl. Alp. 
Omorika. 


Abies numidica. 
Keteleeria Davidiana , 
Abies brachyphylla . 
Abies homolepis. 

Tsuga Pattoniana. 
Abies concolor. 

Abies magnifica. 
Tsuga Mertensiana. 
Tsuga Sieboldi. 

Abies Veitchii. 

Picea Omorika. 


Iteichardt, in Verb, zool.-bot. GeselL Wien. 

Finns NeilreicMana. 


1877. Engelmann, in Coult. Bot. Gazette, ii. 

inops, var. clausa. — clausa. 

1878. Engelmann, in Wheeler’s Exped. vi. p. 258. 

B alfouriana, var. aristata.— axistata. 
flexilis, var. reflexa. — strobiformis. 

jlexilis fi. maerocarpa. — strobiformis. 

— arizonica. 

1886. Engelmann, in Trans. Acad. St. Louis, iv. p. 185. 

Blliotti, — cubensis or baJiamensis, teste 

Shaw. 

Wrightii. — cubensis. 

cubensis, var. terthro- 
carpa, ex Wright, in 
Griseb. Cat. Plant. 

Cubens. p. 217. *— cubensis = tertiirocarpa, 

Shaw. 

Engelmann, in Brewer & Watson, Bot. Calif, ii. p. 126. 

— ponderosa, var. scopulorum. 

— contorta, var. Murrayana. 

LOT, JOTfRN.—BOTANY, VOL# XXXV. 8 C 
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1881. Masters, Journ. Linn. Soc., Bot. xviii. 

Wlassoniana , liort. Pimis deasiflora. 

Maximowicz, in Bull. Acad. St. Petersb. xxvii. p. 558. 

— lencosperma. 

1882. Engelmann, in Conlt. Bot. Gazette, vii. p. 4. 

refleauz. — strofoiformis. 

Engelmann, in Gard. Chron. 1882, Bee. 2, p. 712. 

— latisquama (sp. dub.). 

Rusby, in Bull. Torrey Bot. Club, ix. p. 80. 
reflecca . — fiexilis. 

1888. Lemmon, in Erytbea, i. p. 184. 

Engelmanni , not of 

Torrey nor of Carriere. — ponderosa, var. Mayriana. 

1884. Eranebet, Plant. David, i. p. 285. 

— Armandi. 

Sargent, Forest Trees, p. 199. 

— clausa. 

1888. Lemmon, Report Calif. Board Forest, ii. p. 70. 

insignzs , var. radiata. — radiata. 

Icevigata. — radiata. 

moniicola , var. minima. — monticola, var. 

Lambertiana, var. minor . — Lambertiana, var. 

ponderosa, var. Bent- — ponderosa, var. 
liamiana. 

Lemmon, "West American Cone-bearers. 

Var. nigricans. — ponderosa. 

1889. Sargent, in Garden and Forest, ii. p. 496. 

latifolia . — ponderosa, var. Mayriana. 

1890. Mayr, Mon. Abiet. Japan. 

Murray ana, var. Sargent i. — contorta, var. Murrayana. 

— pentapliylla. 

purnila, tab. vi. f. 21. — Cembra var.F or distinct species? 

1891. M. E. Jones, in Zoe, p. 251. 

monopkytta, var. edulzs. — edtilis. 

Beissner, Handbucb der iNadelholzkunde, contains a very 
carefully elaborated list of names and synonyms of 
cultivated species. 
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1892. Lemmon, Mining & Scientific Press, Jan. 16, ex Sargent. 

Finns attennata. 

Kellermann, m Coult. Eot. Gazette, xviii. p. 2S0. 
rigida, var, lutea. — rigida. 


1894. Lemmon, in Ervtliea, ii. p. 103. 

Apacheca . — ponderosa. 


1895. Lemmon, W. Amer. Cone-bearers, p. 22. 

contorta. — contorta, var. Hendersoni. 

Lambertiana. — Lambertiana, var. purpurea, 

monticola. — monticola, var. digit at a. 

nmricata. — muricata, var. Anthonii. 


1896. Formanek, in Yerhandl. d. Naturf. Ye rein in Brlinn, 
xxxiv. p. 20. 

pindica . — Laricio, var. pindica. 

(Masters, in Gard. Chron. May 10, 1902, p. 302, fig.) 


1897. Sargent, Silva, xli. p. 9. 
aridata. 
heterophyllci. 

quadrifolia . 

MoxburgJdL 


— Balionriaxia, var. 

— cnbensis or babamensis, teste 
Shaw, 

— Parry ana. 

— attennata. 

— longifolia. 


Sudworth, Bull. 14, Forestry Dept. 

Mayriana . — ponderosa, var. maxima, 

var. meyalocarpa. — fiexilis, var. 

quadrifolia . — Parryana. 

Lemmon, in Garden and Forest, x. p. 183. 
scopxilorum . — ponderosa, var. 


1898. Masters, in Bull. Herb. Boissier, vi. 

— scipioniformis. 


1899. Franchet, in Journal de Bot. p. 253, and Bois, in Journ. 
Soc. Nat. Hort. Paris, p. 230. 

— ynnnanensis. 


1902. Masters, in Journ. Linn. Soc., Bot. xxvi. p. 550. 

— Henry i. 


3 c 2 
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1902. Medwejew, Tifliser botauiscben Garten (1902), ex 1 Le 
Jardin,’ October 1903. 

Pinus eldarica, sp. u. P 

A species only known to me by the above reference. It 
is said to be like P. brieftia and P. Jialepe?isis, but differs 
from both. 

1908. Kowlee, "W. W., Bulletin Torrey Bot. Club, xxx. Eeb. 
1903, p. 107. 

cube mis. var. imomala. Pinus tertlirocarpa in part. 
recitrmfa. — bahamensis, teste Shaw. 

Shaw, in Sargent, Trees and Shrubs, i. p. 149. 

— tertlirocarpa. 


EXPLANATION OF THE PLATES. 

The photographic reproductions from the original slides were made by 
Mr. A. B. Smith, and show transverse sections of the leaves magnified 
50 diameters. 

Plate 20. 

Fig. 1. Pinus si/lvestris, section half-cylindric ; resin-canals marginal, sur¬ 
rounded. by stereome-cells ; cells of tlie cortex plicated; endoderm of 
about 50 cells; meristele transversely oblong in section, somewhat 
depressed in the centre on the upper surface; fibro-vascular bundle 
branched, branches widely divergent. 

Fig. 2. Pants Cemhra , section 3-sided; one resin-canal distinctly median, two 
others less so, but yet separated from the hypoderm by one layer of 
cortical cells, and therefore-not truly marginal or subepidcrmal; 
canals surrounded by stereome; cells of cortex not plicated; endo¬ 
derm of about 22 cells; meristele circular in section; fibro-vascalar 
bundle simple. 

Fig. 3. Pants cubensis, showing 8-sided leaf, resin-canals internal; meristele 
somewhat triangular in section ; fibre-vascular bundle simple or with 
two branches united. 

Plate 21. 

Fig. 4. Pinus ?nomph/lla, showing circular section, three layers of hypoderm ; 
marginal resin-canals encircled by stereome ; plicated mesophyU- 
cells; meristele circular, surrounded by an endoderm of about 60 cells; 
fibro-vascular bundle simple, with well-marked transverse bands of 
phloem and xylem and with scattered stereome-eells in the perieyele. 

Fig. o. Pinus Donncll-Smtkii leaf with one convex and two concave sides; 
hypoderm double; cortex-cells plicated ; endoderm-cells about 36 ; 
meristele triangular; fibro-vaseular bundle branched. 

Fig. 6. Pinus filifolia, leaf 3-sided ; hypoderm in two layers, with projecting 
processes; resin-canals median, surrounded by stereome; endoderm- 
cells about £0; meristele somewhat triangular ; fibro-vascular bundle 
branched. 
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Fig. 9.—Pinus Lambertiana,— Primordial leaf. 



Fig. 10—Pinus Bungeana, 
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Plate 22. 

Fig. 7. Finns Coulterl, showing 3-sided leaf, thick kypoderm projecting 
inwards in wedge-like masses; mesophvll-celk plicated; resin-canals 
median and internal, without stereome-sheath; endodenn of about 
70 cells; meristele somewhat triangular in section; branches of the 
fibro-vascular bundle separate at the base by a mass of stereome-eells 
projecting from a horizontal band of similar cells, in contact with the 
lower surface of the phloem. 

Fig. 8. Pinas Finea, cotyledon 3-sided; epidermis and hypodennis feebly 
developed; cortex - cells ‘japt infolded; resin-canals Bubepidermal, 
with no stereome-sheath; meristele subtriangular; fibro-vascular 
bundle simple; endoderm-layer of about 35 cells, irregular. Compare 
the appearances with the adult structure described, in the text. 

Plate 23. 

Fig. 9. Pinas Lambertiana, primordial leaf with two very large subepidermal 
resin-canals and a single fibro-vascular bundle; epiderm, endoderm, 
and kypoderm imperfectly differentiated. Compare this with the 
fully-developed structure of the adult leaves (see text). 

Fig. 10. Finns Ihmycxma, leaf-section somewhat triangular; resin-canals sub- 
epidermal, surrounded by stereome-eells; cortical cells radiating 
from the central cylinder ; endoderm-eells about 24; fibro-vascular 
bundle simple. 

Fig. 11. Finns marituna , var. Hamltuni , section semi-eylindric or boat¬ 
shaped ; epiderm broken by stomata on all sides; kypoderm double ; 
cortical layer showing palisade-cells; endoderm-eells about 50; 
meristele oblong in section, slightly depressed on the upper surface; 
fibro-vascular bundle branched, with little or no stereome between 
the branches. 


The Structure of the Leaves of the Bracken (P ter is aquilina^ 
Liun.) in relation to Environment. By L. A. Boodle, 
F.L.S. (With 5 text-figures.) 

[Read 5th November, 1903,] 

It is a familiar fact that the bracken, though little variable in 
its choice of soil, grows in very diverse habitats, e. g., on dry 
heaths and also in damp and deeply shaded copses. It has been 
observed that certain external characters are typical of the 
specimens which grow in exposed and in sheltered places respec¬ 
tively. Thus Druery (Gardeners’ Chronicle, no. 822, 1902, 
p. 228) mentions that deep shade and shelter from wind bring 
about a more foliose and spreading habit, while exposure tends 



660 


HE* h, A. EOOBEE ON TIIK SlfRUCTXJEE 03? LEASES 

naturally to a liarder and dwarfer liabit. Luerssen also (in 
Babenhoxst’s Kryptogamenflora, vol.iii. p. 108) states that sunny 
and dry localities favour the production of very hairy forms, 
while damp and especially shady places tend to show plants 
which are little or scarcely hairy. 

Among other distinctive characters, one may mention that in 
exposed plants the leaves are darker green than those of shaded 
plants, the veins are more sunk and the sub-division of the 
secondary pinnse is usually not carried so far; while in quite 
sheltered plants the proportionate number of sterile leaves is 
very much greater than in exposed plants, and the son in the 
former are commonly small. 

During the years 1902 and 1903 I made observations on the 
structure of the leaf of the bracken in different natural habitats, 

* and 1 also carried out a cultural experiment, the results of which 
hear on the same subject. 

In. describing these observations, it will he most convenient to 
begin with a comparison of the structure iii plants from two 
kinds of habitat which rank as opposite extremes. 

If we compare two leaves t, one from a dry situation fully 
exposed to sun and wind, and the other from the deep shade and 
shelter of a dense copse, we find that the structure is rather 
strikingly different. In the exposed leaf, as compared with the 
sheltered one, the outer wall of the upper epidermis is consider¬ 
ably thicker, there is a well differentiated hypo derm (eit her con¬ 
tinuous or nearly so), the thickness of the leaf is considerably 
greater, the palisade-tissue usually occupies a distinctly greater 
proportion of the mesophyll and its cells are more elongated, 
while the spongy tissue usually appears less lacunar. In the 
sheltered leaf there is practically no hypo derm, e.g, a few cells 
accompanying the midrib and none elsewhere, or sometimes two 
or three cells accompanying some of the veins in addition, while 
a certain number of epidermal cells may contain chlorophyll. 
There may sometimes also be no differentiated palisade. The 
difference between these two types of leaf may be illustrated by 

* Observations were made on bracken-leaves in the following places:—Sheen 
Common, Richmond Park, and localities near Windsor, near Ivemsing in Kent, 
and near Woodmancote, Telscombe. and Crowborough in Sussex. 

t For the structural comparison of two leaves the parts usually chosen were 
the lowest segments on the lowest-but-one secondary pinna of the lowest prinaary 
pinna. 
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referring to figs. 1 and 2 (p. 663), though these diagrams repre¬ 
sent a somewhat different ease to be described below, and are 
not quite extremes as regards dimensions. 

A few measurements ma}' be given here. The thickness of 
the outer wall of the upper epidermis (taking the average for a 
few cases) is 5*7 p for leaves from very exposed situations and 
2*9 p for leaves from a very sheltered and shaded locality. The 
♦entire thickness of the leaf, again taking two similarly opposite 
types of habitat, is 318 p for the exposed one and 163 p for the 
sheltered one. Tims the difference in both cases is roughly in 
the ratio of 2 to 1. The exposed leaf may be called markedly 
xerophytic, chiefly on account of its hypoderm, while the other 
type of leaf is a distract shade-leaf. 

In the exposed leaf the veins are accompanied by colourless 
cells, which have slightly or considerably thickened walls, and are 
in contact with the epidermis on the lower side and with the 
hypoderm on the upper sidof. Owing to (1) the increased 
mechanical support of this arrangement, (2) the greater thick¬ 
ness of the leaf and of the walls of the upper epidermis, and 
(3) perhaps the somewhat denser mesophyll, the exposed leaf is 
very firm to the touch, while the sheltered leaf is quite soft. A 
considerable number of cases were tested with regard to this, and 
it was found possible to estimate the internal structure fairly well 
from the degree of hardness of the leaf. 

In various localities rough observations were made by walking 
through patches of bracken and feeling the leaves, with the purpose 
of discovering a plant whose leaves were manifestly much softer 
or much harder than was typical for the habitat; but, in localities 
belonging to the two extreme types referred to above, no such 
case was found. 

That the leaves of the same species should have a distinct 
hypoderm in some cases and practically none in others, is an 
example of a rather wide range of structure, and, as will be 
described more fully below, the same range may be attained by 
different leaves of the same plant, or even by different pinnae of 
the same leaf. Instances of a similar kind are on record; thus 

* This scarcely differs from the average thickness (5*5 ju) found by Parkin 
and Pearson (“ The Botany of the Ceylon Patanas, II.,” Journ. Linn. Soc., 
Bot. vol. xxxv. (1903) p. 440) in the case of the flora of the Ceylon Patanas. 

t The midrib has a large amount of thick-walled tissue, which, in the sheltered 
leaf, is less in amount and less thickened. 
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Stalil 0 mentions that in Ilex Aquifolmm the sun-leaves have a 
continuous hypo derm, while, in the shade-leaves, hypoderm is 
differentiated only in the neighbourhood of the midrib, the stronger 
veins and the margin of the leaf. The differences relating to the 
thickness of the leaf, the differentiation of the palisade, &c. in 
the bracken are less remarkable. Similar cases are described by 
Lamarliere and Stahl. Lamarliere f found that in the oak and the 
beech the shade-leaves had one layer of palisade and the sun-leaves 
two (both leaves being taken from the same tree), and that in Balix 
rosmarinifolia the palisade has a greater thickness in insolated 
leaves than in shaded leaves in the ratio of 80 to 12. 'Again, 
the thickness of the leaf was found by Stahl $, in the case of 
several flowering-plants, of which he gives measurements, to he 
greater in a specimen growing in a sunny locality than in one in 
the shade, the size (superficial area) of the leaf and the thickness 
of the leaf being to a certain extent inversely proportional to one 
another. He also adds that I ter is aquilma, shows similar varia¬ 
tions in the thickness of the leaf. 

Before considering the question of the plasticity of the bracken 
we must take some further observations into account. In habitats 
having an intermediate character, the structure of the leaves 
is, speaking generally, of an intermediate type likewise. The 
outer wall of the upper epidermis is of medium thickness, hypo- 
derm may be present over about half the total area of the leaf, 
or may be continuous but not very well differentiated (<?.y., most 
of its cells containing a very small amount of chlorophyll), and, 
with respect to the differentiation of palisade and the total thick¬ 
ness of the mesophyll, the leaf takes a position between the 
extreme types of structure. 

In most intermediate localities, how-ever (e. g., between scattered 
trees or close to a wood or a hedge-bank, which form a wind-screen), 
it is impossible to gauge the real nature of the habitat, so there 
is no need to discuss these in detail. But in other cases, where 
there was evidence of special conditions affecting certain plants 
or part of a plant, one obtains useful data. I will therefore quote 
a few such cases. 

* Stahl, “Einfiuss d. Standortes auf d. Ausbildung d. Laubblatter,” Jenaische 
ZeitBchr. xvi. 1883, p. 176. 

t Lamarliere, “ Reckerclies physiologiques sur les feuilles etc.,” Bevue 
Generale de Bot. iv. 1892, p. 484. 

X Stahl, he. tit. p. 182. 
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In a patch, of bracken apparently under uniform external 
conditions, one leaf was conspicuous in having more xeropbytic 
characters than the adjacent leaves. It was found that the 
petiole had been partly severed on one side (evidently when 
young). The conduction of water from the soil was doubtless 
interfered with by this injury, and one is led to conclude that the 
different character of the leaf was due to reduction of its water- 
supply. 

The following is a case often met with. Bracken was growing 
crowded and beneath oak-trees, where the shade was not very 
dense. The plants nearly out of shelter (just outside the trunks 
on the edge of tlie belt) had hard leaves, while leaves occurring 

Big. 1. 

Fig. 2. 


Structure of different, parts of the same leaf. 

Fig. 1, exposed pinna; fig. 2, sheltered pinna. X about 195. 

further in were, on the whole, fairly soft; but the more exposed 
parts of these leaves were decidedly more xeropbytic and had 
long sori. Where the bracken was growing densely, it was found 
that those leaves, or lower parts of leaves, which were well covered 
by the top growth were soft and either sterile or with short 
sori. 

A still better example of the same kind may be described iu 
greater detail. A leaf about 6 feet high had grown up through 
a rather dense bush consisting of gorse, hawthorn, and bramble. 
The lower part of the leaf, immersed in the bush, was of the soft 
type; its structure is illustrated in fig. 2. The uppermost pinnae 
of the leaf had overtopped the bush and were well exposed to both 
sun and wind. Fig. 1 shows that this portion of the leaf bus 
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xerophytic characters. In fact,- the upper and lower parts liave a 
structure identical with that of leaves from very exposed and very 
sheltered habitats respectively, though not quite extreme. It may 
he deduced from this that, not only does the structure depend on 
the environment, but the mature structure is only determined at 
a rather late stage in the growth of the leaf, viz. in this case 
when the leaf had grown taller than the hush, which it did not 
greatly exceed in height *. 

It remains now to describe the cultural experiment. In the 
spring of 1902 a rhizome of the bracken (of intermediate type) 
was dug up and transferred to a greenhouse (heated) attached to 
the Jodrell Laboratory. The greenhouse faces nearly south 
the air in it was kept very moist ; the temperature varied a good 
deal, but was not often below 65° P., while, especially during 
bright sunlight in the summer, it often reached 80° and some¬ 
times 90°. All the leaves produced in the greenhouse were soft 
and very delicate in appearance f, and in structure they closely 
resembled leaves from very dense shade and shelter, palisade not 
being differentiated or only slightly. This fact suggests that in 
the bracken, light (at any rate when not intense) is not the all- 
important factor J determining the structure of sun-leaves and 
shade-leaves. Unfortunately no readings were taken with an 
actinometer ; but the illumination was certainly strong, and must 
have been decidedly stronger than in certain habitats under the 
shade of oak-trees, where the bracken-leaves might be called 
half-tough and have a fair amount of palisade. 

The nature of the experiment renders the results inconclusive, 
but the deduction suggested above gains in probability when 
taken in connection with Eberhardt’s results §. In each of his 
experiments with flowering-plants three plants were used, all 

* The reverse of this was found by iNordhausen (“ Hebei* So mien- unci Scshatten- 
bliitteiy* Pei*, d. deutseli. bot. Gesollsch. 1903, p. 30) to apply to u sun-branches” 
and “shade-branches*’ of trees and shrubs (f. r/. the beech), in which the 
character of the mature leaf is to a great extent determined in the leaf-rudiments 
within the winter-buds. 

f There are one or two leaves, in several respects resembling these, in the 
Kew Herbarium. They are named Pterin aqitilina , L., var., and they come 
from the Tropical Fern House, where they were produced in 1901 by a piece 
of rhizome accidentally introduced, as Mr. C, II. Wright informs me. 

X As assumed by Stahl, Jenaische Zeifscbr. xvi. (1883) p. 182. 

| Bberharclt, “ Infl. de fair sec et de fair humide sup la forme et la struct, 
des vegetaux,” Ann. Sci. Kat. Bat. 8* ser. t. xviii. 1903, p. 61. 
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under glass bell-jars and under identical conditions of illumina¬ 
tion ; but one plant was supplied with normal air, the second with 
very dry air, and the third with very damp air. These experiments 
gave the very interesting result that in damp air and in dry air 
the leaves showed a marked structural divergence from those in 
normal air, and of the type characteristic of shade-leaves for 
those in damp air, and of sun-leaves for those in dry air. 
Unfortunately, the author makes no statements regarding the 
structure of the leaf grown under glass as compared with leaves 
of the same plant grown in the open. 

Though it is just possible that, to a certain extent, sunlight 
(apart from its action in increasing ehlorovaporisation) may act 
as a stimulus, which in some unknown way helps to determine 
the mature structure of the leaf, yet it seems probable that the 
chief determinant (which must act during the later stages of de¬ 
velopment of the leaf) is a factor which would be represented by 
the sum of the external factors inducing loss of water from the 
surface of the leaf, coordinated in some mathematical relation 
with the sum of the factors (external and internal) regulating the 
supply of water to the leaf *. 

The different factors, with which one is concerned in the study 
of oecology t, need not he specially discussed here; but it may be 
pointed out that in natural habitats it is extremely difficult 
to determine the preponderance of any one factor. For in 
localities exposed to sunlight (which increases ehlorovaporisation) 
there would usually be several other factors working in the same 
direction, either by increasing evaporation or by reducing water- 
supply, e. y., one or more of the following:—dryness of air, 
exposure to wind, dryness or coldness of soil. In the greenhouse 
experiment, though the high temperature has to be taken into 
account, it would appear that dampness of the atmosphere and 
protection from wind may have been stronger factors in one 
direction than fairly strong illumination is in the other direction; 
or, more probably, it is simply that in this case the balance of 
factors was such that, the absorptive power of the roots being 
increased by the high temperature, and transpiration being 
kept fairly low by the dampness of the atmosphere, there was no 

* Of. Pfeffer, * The Physiology of Plants,’ Engl. ed. p. 239. 

f Enumerated bj Wanning and others; Warming, £ Oekologisehe Pflanzen- 
geogvaphie’ (tr. Knoblauch). 
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difficulty in supplying the amount of water required under the 
particular degree of illumination concerned, so that the precise 
ratio between supply and loss of water which induces xerophytic 
structure was not attained. It may possibly be some such factor 


Fig. a 



as strong periodic fluctuations in the turgescence of the cells of 
the leaf (due to scarcity of water when transpiration is most 
active) which determines in the immature leaf of the bracken 
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whether the leaf shall be xerophytic or not; and the same may 
apply to other plastic species*. 

Pig. 6 is from a photograph of a leaf which was produced by 
the plant in the greenhouse. 


Fig. 4. 



Leaf from same plant grown out of doors. J nat. size. 


Towards the end of 1902 the plant was put out of doors once 
more, and during 1903 it produced only leaves of a xerophytic or 
half-xerophytic type. Fig. 4 is one of the earlier of these leaves 
(about the fourth leaf put up). In habit it is one of the dwarf, 
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upright, distinctly xerophytic leaves. It sliould be compared 
witli fig. 8. The leaves produced later in the season may be 
called half-xeropliytic, and, though, small, they agree in habit 
with the leaves of the original neighbours of this plant. Hypo- 
derm is present, but often does not extend for more than about 
half the length of the transverse section of a pinnule. These 
leaves, when fertile, mostly produced the long sori described as 
characteristic of the species; while in the greenhouse the sori 
were quite small and very few, and showed distinct reduction of 
the marginal indusium, as seen in fig. 5, where the left-hand 
diagram is from a greenhouse-leaf, that on the right from an 
outdoor-leaf. Both introrse and extrorse indusia are shaded. In 
the greenhouse-leaves, in parts of certain sori both indusia may 

Fig. 5. 


Margin of pinnule, showing indusia in greenhouse-leaf and 
outdoor-leaf respectively. 

be practically absent. This reduction of the indusia is of some 
importance, as the characters of the indusia are used for classifi- 
eatory purposes. 

The production of thicker leaves, which are richer in palisade- 
tissue, on transferring the bracken-plant from the greenhouse to 
the garden, may he compared with Bonnier’s experiments on the 
transplantation of different plants from a lowland to an alpine 
situation 

The facts brought forward in the present paper establish a 
high degree of plasticity for Pteris aquilina. Though this applies 
to the particular plants dealt with, it cannot be definitely asserted 
that much less plastic forms, or even fixed forms (as regards 
structure), may not exist within the species, e. g. among the 




* Bonnier, Comptes Bend us, cx. p. 368. 
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extreme types, though some of the observations make this 
appear unlikely. Details of the outline of the pinnae, on which 
character several varieties have been founded, were not specially 
considered. 

It may be added that the stomata are slightly raised, and, on 
an average, to about an equal extent in all the forms examined, 
including the greenhouse-leaves. The importance of this as a 
factor necessitating xerophytic leaf-structure cannot be estimated, 
because much exposed leaves are often more hairy on the lower 
side than less exposed ones. 


Summary 1 . 

In dry, exposed situations the leaves of the bracken are xero¬ 
phytic, and have a hypoderm, while in well-sheltered and shaded* 
habitats the leaves are of the type of delicate “ shade-leaves,” 
having no hypoderm, and either weakly developed palisade or 
sometimes none. 

The same range of structure may be shown by the different 
leaves of the same plant or by different parts of the same leaf, 
when opposite external conditions are sufficiently localized. 

A plant, grown first in a damp greenhouse and then in the 
garden, produced shade-leaves in the former and sun-leaves in 
the latter. The greenhouse-leaves showed reduction of the 
indusia. 

The mature type of structure is not determined at an early 
stage in the growth of the leaf. 

The amount of illumination is probably not the only factor 
determining the structure of the leaf. 

The examination of material, collected from different localities, 
w*as carried out at the Jodrell Laboratory, Eoyal Botanic Gardens, 
Kew. My thanks are due to Dr. D. H. Scott, P.B.S., to whom 
I am indebted for several valuable suggestions. 
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Eofces on Myriactis Areschougii and Coilodesme californica. 
By May Bathboke. (Communicated by V. II. Blackmak, 
M.A., F.L.S.) 

[Read 3rd December, 1903.] 

(Plate 24.) 

It is hoped that the following observations on Myriactis 
Areschougii and Coilodesme californica , fragmentary as they 
are, may be of some use in helping to bridge over one or two 
of the numerous gaps in our knowledge of the life-history and 
structure of the parasitic and symbiotic marine algas. 

Myriactis Areschougii, BatL, is synonymous with Elachistea 
Areschougii , Crouan, as in 1892 Mr. Batters transferred to Myri- 
actis the latter species, together with E. stellulata , on the ground 
of the absence of paraphyses and the entire or partial immersion 
of the basal portion of the parasite in the thallus of the host. 
If this view be accepted, one of the generic characters given by 
Ej el imam, viz., the tapering at both ends of the assimilating 
filaments, will require modification, as in M. Areschougii the 
assimilating filaments are distinctly broadened and thickened at 
the upper ends. Kiitzing’s original diagnosis of the genus, 
however, presents no such difficulty. 

AT. Areschougii was first discovered by the brothers Crouan in 
September 1S60, growing on JUmantlialia lorea at the entrance 
to the Port of Brest, and published by them, under the name of 
Elachistea Areschougii , in their 6 Liste des Algnes Marines/ and 
they figure and describe it in the Florule du Finistere/ 

Of the two figures given, one shows the plants on IHmanthalia 
lorea in their natural size; the other is a magnified section of 
part of a tuft, but unfortunately the drawing of this last is not 
very good, especially where it shows the immersed portion of the 
thallus. 

In March and May 1877 M. Bornet found this alga again at 
Le Croisic, and it is to this he alludes when he states in the 
‘Etudes Phyeologiques/ p. 21, that he has found Elachistea 
elancJestina upon Sima nth alia lorea. This confusion between 
the species, of which he, himself, informed M. Sauvageau, arose 
from the fact that the Crouan specimen named E. Areschougii 
in his herbarium really belonged to another species. 

M. Sauvageau, in a very interesting paper in the c Journal de 
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Botanique,’ describes this alga, under tlie name Mlachistea 
ArescJiour/ii , as forming very small tufts, with a cushion of large 
torulose colourless cells, deeply sunk in the host-thallus. “The 
short filaments are incurved and narrow at the base, while the 
long ones are of the same thickness throughout their whole 
length’; and the pyriform sporangia are of the same dimensions as 
those of J7. clandestine x, but sometimes attain a length of 120 //, 
Both the sporangia and the filaments arise on a level with the 
surface of the host-plant. M. Sauvageau also states that in 
many cases the cells of the base, and almost invariably those 
forming the lateral walls of the cavity in Himanthalia occupied 
by the parasite, appear to be undisturbed by contact with it, 
though the 1-8 epidermal layers surrounding it frequently appear 
compressed, as if there had been a neck to the cavity, and this 
had been widened by the growth of If. Areschougii. Hence, 
though he has never observed the young stages, he supposes 
that M. Areschougii is developed in a cryptostoma or eonceptaele 
of the host-plant. He noticed a few distorted filaments given 
off from the base of the cushion, with joints about 10-25 g wide 
by 25 jj. long passing between the host-cells. He followed one 
of these stolons, as he calls them, for more than 600 \i across 
the central tissue of the host, but was unable to determine 
its destination; however, M. Sauvageau suggests that these 
“stolons” may connect the tufts with each other, and so help to 
propagate the plant. He also suggests that in the first instance 
the host-plant may be infected by the germination of the zoo¬ 
spores of M. Areschougii in the conceptacles or cryptostomata. 
Some young individuals which he observed were evidently 
growing up from the interior of the thallus, hut owing to the 
state of the preparation he was not able to recognize the ento- 
phytie filaments. Ho figures are given of this species. 

It was suggested to me that it might be possible to clear up 
some of the points left doubtful by M. Sauvageau, and in 
September some material was sent to me from 0umbrae, where 
it was very plentiful, while later in the year more specimens 
were obtained from H. Berwick and Port Erin. 

Hoping to be able to follow out the life-history of M. Are¬ 
schougii during the winter, some Himanthalia lorea were obtained 
in December from Port Erin, and in January from Cumbrae, 
but in neither case could any trace of the parasite be found. 
In March some H. lorea from Cumbrae were again examined, and 

LINN. TOTTEN.—EOTAXY, VOL. XXXV. 3 D 
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though this time numerous small algae with penetrating rhizoids 
were found on the thalius, it was impossible to decide whether 
they were really M. Areschongii in its early stages or one of the 
numerous other parasites by which its host is infested. As, 
therefore, it seemed hopeless to try to determine the young 
stages of this species by any method but that of pure cultures, 
which under the circumstances would have been difficult, if not 
impossible, the work was necessarily confined to a study of the 
older stages. 

Nothing is positively known about the first entrance of the 
parasite into the host, but presumably this takes place, as 
M- Sauvageau suggests, by means of zoospores. The theory 
that these enter by means of the cryptostomata or coneeptaeles 
seems hardly tenable, as in Himanthalia cryptostomata only 
occur on the very young receptacles, the hairs being shed at an 
early stage and replaced by the organs of fructification. The 
cushion of Jf. Areschougii is not sunk so deeply in the host- 
tissue as are the coneeptaeles, and the plants do not appear to 
be connected with these in any way; indeed, I have seen a tuft 
growing close to the edge of a con cep tael e without entering it, 
and the rhizoids of the parasite often work their way among the 
cells surrounding a conceptacle without penetrating into the 
cavity. 

The few rhizoids which start from the base of the cushion soon 
branch, and travel for long distances in the host-plant, some 
twisting and twining among the filaments of the loose central 
tissue of the Himanthalia , and others, working their way through 
the cell-walls of the denser elements bordering this, form here and 
there small knots which stain deeply with iodine or Hoffmann’s 
blue (PI. 24. figs. 2 & 3). In fresh material these rhizoids are 
easily distinguished from the host-tissue by their pinkish-brown 
colour, and in sections treated with aqueous solutions of methyl- 
violet or methylene-blue, those rhizoids which are wandering about 
in the loose central tissue stain less deeply than the filaments of 
the host, and, in the case of the methyl-violet, assume a bluer 
tint. Under the action of these reagents the rhizoids take on a 
characteristic appearance, owing to the deeper staining of certain 
small granules in the protoplasm. With methyl-violet and 
methylene-blue, the Himanthalia ’-tissue itself is too deeply dyed 
to allow the passage of the parasitic filaments between the 
cell-walls to be traced ; but with Hoffmann’s blue the penetrating 
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rhizoids stain so much more deeply than the host-cells that their 
course can be traced fairly well, especially after the sections 
have lain for somS time in glycerine. When these rhizoids are 
once recognized, it is astonishing to find how numerous they are, 
and how little they seem to affect the host-cells among which 
they creep; and this seems to point to the conclusion that 
M. Areschougii is an endophyte rather than a true parasite, 
though it may possibly obtain some nutriment from the water 
and mucilage which fill up the spaces in the central tissue of its 
host. In consequence of the devious course of the rhizoids and 
the distance between the plants of Jf. Areschougii , it is almost 
impossible to trace any one individual rhizoid from one tuft to 
another; but along the whole distance between the tufts so 
many filaments are to be found passing through the host-tissue, b 
that there seems little doubt that these rhizoids do act as stolons 
for propagating the plant. This supposition is also supported 
by the fact that in If. stellulata , where the tufts are closer 
together, the connecting filaments can be easily traced. 

In the material from Scotland and Port Erin active cell- 
division was not unfrequently to be found going on in the host- 
cells at the base and sides of the Ilyriactis- plant, and in sections 
stained with Hoffmann’s or aniline-blue the host-cells below the 
parasite often stain rather differently from the adjoining cells. 
This seems to indicate some alteration in the cell-contents. 
M. Areschougii secretes a large quantity of mucilage, which is 
found chiefly at the base of the hairs and round the assimilating 
filaments, though in some cases it penetrates far down into the 
cushion. This secretion stains pink with Hoffmann’s blue, dull 
purple with both aniline and methyleue-blue, and a pale brownish 
colour with picro-carmine. The mucilage found among the 
filaments of the central tissue in lUmanthalia stains a bright 
pink with this last reagent, which points to a difference in the 
composition of the two substances. 

Mucilage is also present, but less abundantly, in M. stellulata , 
where it sometimes takes the form of threads, which may be 
seen running like a cobweb from one filament to another. This 
appearance may, however, be caused by the reagents used. 

As yet only unilocular sporangia have been found in If Are - 
schougri ; but as plurilocular sporangia exist in both the closely- 
allied species If pul v in at a and Jf. stellulata , it seems likely that 
they occur in this species also. The plurilocular sporangia of 

3 p 2 



G7 I MTSS RATHEONE ON MTRIACTIS ARESCKOITfUT 

Myriaeiis stellulata arc figured by Harvey in his e Phycologia 
Britannica/ though, as Mr. Batters pointed out, they are there 
wrongly described as paranemata. 

Coilodesmte catjTfornica , Kjellm. (Adenocystis californica, 
Uupr.). (PI. 24. figs. 5 <fe 6.) 

This alga, which grows upon Gystoseira and Halidrys , resembles 
Myriaeiis Areschouyii in sending penetrating rhizoids into its 
host. 

In the young stages of the parasite the rhizoids are but few, 
and, apparently, Goilodesme does not send out the long wandering 
filaments of 31. Areschouyii , but, in the mature plant, from the 
base of the thallus a dense mass of fine rhizoids can be traced in 
the cell-layers immediately beneath the base of the parasite. 
These rhizoids run in the substance of the cell-walls, and com¬ 
pletely surround the cells of the host. When seen in longi¬ 
tudinal section under a low power, this habit gives the infected 
portion of the host-thallus a curiously opaque and ribbed 
appearance. The penetrating filaments of this alga appear to 
have been overlooked by other writers. Buprecht, the author 
of the species, states that Goilodesme californica, never has root- 
fibres (Wurzelgeflecht); and Kjellman, who fully describes and 
figures the vegetative and reproductive portion of the thallus, 
merely alludes to an almost hemispherical adherent disc 
(haftdyna). 

In conclusion, I wish to offer most hearty thanks to the staff 
of the Botanical Department of the Natural History Museum, 
not only for permission to work there, but also for much 
kindness and assistance. My thanks arc also due to Miss Ethel 
Sargant for lending me slides and giving me material of Myriaeiis 
stellulata , and to Mr. Batters for information on the differences 
between the genera Machistea and Myriaeiis ; to Mrs. Antony 
Gepp also, under whose direction this work has been carried 
out, I am indebted for a large amount of kind help and advice. 
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EXPLANATION OP PLATE 24. 

Fig, 1. Section of a tuft of Myriaotis Aresckouyit, Batters, growing in the 
receptacle of Hinuuithalia lorca. 

2. Rkizoids of Myriadis Arcschouyii in tbe loose central tissue of the 

receptacle of Bmanthalia loreit . x 530. 

3. Rbizoids of Myriaotis Areschouyii in the neighbourhood of a tuft, 

working their way through the cell-walls of the denser elements 
bordering the central tissue of the receptacle of Hlmanlhcdia loreu . 
X 60. 

4. Myriad is stellulata , Batters. Plurilocular sporangia. X 330. 

5. Coilodesme californica , Kjellm. Young plant. 

6. Coilodesme californica , Penetrating rhizoids. X 70. 




INDEX 


[Synonyms and native names are printed in italics, A star is added to names 
which are ostensibly here published for the first time.] 


Abelia angustifolia, 213. 

Abies, 208 

amabi/is, 040. 

Apollinis , 054. 
halsarnea, 633. 
hrachgphylia, 054, 055. 
hracteata, 040. 
ccpJuUonica, 043. 
cilicica, 040, 653. 
amcolor, 650, 053, 055. 

Jirma, 643, 654. 
yrandis, 640. 
homolepis, 643, 654, 055. 
lasiocarpa, 643, 655. 
magnified, 655. 
nobilis , 640. 

Hordmannuina, 042, 
mmidka, 655. 

pedinaia, 633, 034, 030, 637. 
Bindrow, 643, 
rdigiosa, 638. 

Schrenlriana, 200. 
sibirka , 634, 641, 642. ' 
r&itchii, 654, 055. 

Wcbbiana , 038, 630, 042. 

Abrus precatorius, Linn., 34. 

Acacia laurifolia, Willd 30. 

Aealypha boehmerioides, Miq., 54. 
Acanthaeem, 49, 228. 

Acanthostigina scleracanthum, Sacc.,11. 
Acer rubrurn, mentioned, 109, 

Aeeraeese, 227. 

Achnanthes exilis, Kiitz., 533. 
Aehnanthidium flexelliim, Brib 533. 
Acbyranthes aspera, Linn,, 51. 
Aehyroeline, DC., 332. 

Hochstetteri, Sch. Bip ., 332, 
luzuloides, Vatke, 332. 


Acliyrocline Schimperi, tick. Bip 
332. 

Achyruphorus sessiliflorus, DC,, 88. 
Achyrothalamus, O. Hujfm 360. 

marginatus, 0. Hoffiu., 300. 
Aconitum dissectum, i>. Don , 104; 
mentioned, 239. 
heterophyllum, 137. 

Xapellas, Linn., var., Hewsl., 164; 
mentioned, 137. 

Acrostalagmus fungieola, Breuss, 11. 
tetraclados *, A. L. Smith, 11, 
18. 

Acrostichum aureum, Linn., 05. 

scandens, J. Sm., 05. 

Aetinodaphne stenophylla, 434 ; men¬ 
tioned, 443, 450, 451. 

Adenocysfis califimiiea, Kupr., 074. 
Adenophora, 207. 

Adenostema viscosimi, Burst., 43. 
Adesmia, mentioned, 82. 

spinosissima, Megan, 85. 

Adiantum hispidulum, Siv., 03. 

Adonis cajrulea, Maxim., 102; men¬ 
tioned, 232, 239. 

iEsehynanthus buxifolius *, HemsL, 
515. 

Hildebrandii, HemsL , 515, 510. 
iiumilis * , Hemsl., 510. 
i EEsculus Hippocastanmn, mentioned, 

! 278. 

I Africa, A Contribution to the Cornpo- 
| site Flora of, by Spencer Le M. 
| Moore, 305-307. 

Agapetes parviflora * , Dunn, 515. 

| pilifera, Hook, 515. 

vaccinioides, Dunn * , 515. 

J Agaricus hiascens, Fr„ 3. 
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Agathis loranthifolia, 630. 

Ageratum conyzoicles, Linn., 43. 

Aglaia sp. } 31. 

longearistatum, How., 205; men¬ 
tioned, 138,130, 247. 
semicostatum, 138. 
striatum, Rees, 205; mentioned, 
236, 247. 

Thoroldianum, QUver, 205; men¬ 
tioned, 23(5, 247, 255. 

Ainsliaea aptera, LG., 510. 

seabrida *, Dunn, 510. 

Aira emspitosa, mentioned, 94. 

Ajuga lupulina, 210. 

Albizzia brncteata* , Lunn, 493. 

glomeriflora, Knr.:, 493. 

Aletris lanuginosa, 213. 

Aleurites moluccana, Willcl ,, 53- 
Alga*, List of Marine, collected at tlio 
Maidive and Laccadive Islands by 
* J, S. Gardiner, by Ethel 8. Barton 
(Airs. Antony Gepp), 475-482. 

Alhagi camelorum, 207. 

Allaopbania elecipiens, 77m., 434, 457. 
Allardia, 253. 
glabra, 231. 

tomentosa, Beene 182; mentioned, 
137,138, 242. 

Allium, 207, 210, 223, 251. 
blandum, Wall., 212. 

Jacquemontii, Regel, 199; men¬ 
tioned, 139, 219, 237, 246. 
Semenovi, Hegel, 199; mentioned, 
154, 219, 235, 237, 246. 
seneseens, Linn., 199 ; mentioned, 
150, 222, 235, 237, 246. 
Szovitsianmu, 207. 

Victorialis, 138. 

Ailophylus Gobbe, Blume, 32. 
Alphitonia excelsa, Reiss., 32; men¬ 
tioned, 23. 

ponderosa, Hillchr 32. 

Alphonsea lutea. Hook. f. Thoms., 
485. 

mollis *, Lunn , 485. 

Alsineae, 141. 

' Alyssum canescens, LG., 166; men¬ 
tioned, 138, 232, 239. 

Alyxia stellata, Rvem. tj* Sc hilt., 45. 
Amarantacem, 51. 

Amaryllidaeem, 90, 228, 458. 
Amorpbophalius sp„, 58. 

Atnpliipleura pellucida, KUte., 532. 
Amphora ovalis, Kill?., 532. 

Anabaina cireinalis, Rabenh, 534. 

Lemmermannii, P, Richter , 534. 
Anacardiacem, 33. 

Anacolosa ilicoides, M. T. Masters, 31. 
Ananas sativus, Schult, f, 56. 
Anaphalis, 209. 

brevifolia, LG., 434, 451. 


Anaphalis Hancookii, 210. 

niarcescens, G. R. Clarke, 434; 

mentioned, 451, 457. 
mucrouata, G. B. Glarke , 181, 

242. 

oblonga, LG., 434; menlioned, 
442, 443, 457. 

Eoyleana, 137. 

xylorhiza, Sch. Lip., 181; men¬ 
tioned, 234, 242. 

Andes (Bolivian), On a small Collection 
of dried Plants obtained by Sir Mar¬ 
tin Conway in the, by W. Botting 
Hemsley and If. If. W. Pearson, 
78-80. 

Andrupogon aciculafus, Retz,, 61. 
intermedium, R. Hr., 61. 
scoparius, mentioned, 108. 
Androsace, 141, 207. 
bisulca, 213. 

Clmmaijasme, Host, 189; men¬ 
tioned, 137, 235, 244, 257. 

-var. coronata, Waft, 189. 

Selago, 231. 

Tapete, Maxim., 189; mentioned, 
209, 217, 235, 244, 255, 258. 
villosa, Linn., 1S9; mentioned, 
139, 244, 257. 

-var. hitifolia, Lecleh 189. 

Anemone imbricata, Maxim., 162; men¬ 
tioned, 220, 239, 255. 
integrifolia, H. B. K., 83. 
Angustifolim, §, 362. 

Aniseia hast at a, Meissn., 48. 
Anisopappus, Hook, f Am., 342. 

atrieanus, Oliver Hieni, 342. 
Anona squamosa, Linn., 26; men¬ 
tioned, 22. 

Anonacege, 26. 

Antennaria mttscoides, 231. 

nana, Hook. f. ct Thoms,, 181 ; 
mentioned, 242. 

Anthemidem, 350. 

Anthemis, Linn., 351. 

Cotula, Linn., var. atromarginata, 
Vatkc, 351. 

Anursea coehlearis, Gosse, mentioned, 
521, 523, 536. 

Apios graeillima, Lunn, 488. 

Apium leptophyllum, F. Mucll., 40. 
Aptlotaxis gnaphaiodes, Boyle, 186. 

leontodonioidcs, LG., 186. 
Apocynaceae, 45. 

Apoeynum venetuiu, 208. 

Arabis alpina, 138. 

Aracea?, 58,228. 

Aralia dasyphylla, Miq., 498. 

Searelliana *, Lunn, 498. 
Araliaeeaj, 40, 227. 

Araucaria brasiUmsis , 6*39. 
imbricata, 634, 
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Arber, K. A. Newell, On tlie 8ynautiiy 
in tbe Genus Lonicera, 463-474. 
Areella discoides, mentioned, 521, 523. 
vulgaris, mentioned, 521, 522, 523. 

-var, gibbosa, mentioned, 521, 

523. 

Aretotidea 1 , 362. 

Arenavia, 209, 254. 

festucoides, Bcnth., 170; men¬ 

tioned, 240. 

glanduligera, Edgiv., 140, 230. 
iiolosteoides, 137. 

Littledalei, Hemsl., 170 ; men- i 

tioned, 220, 240, 253, 255. 
melandryoides, 230. 
museiformis, Wall., 170; men¬ 

tioned, 138, 217, 233, 240. 
oreophila, 230. 
pulvinata, 230. 
serpyllifolia, 137. 

IStracheyi, Edi/iv 170 ; mentioned, 
139, 233, 240. 

(Dieranilla) rupifraga , Fenzl, 170. 
Argyreia, 332. 

tiliiefolia, Wight , 47. 

Armenia, 74. 

alpina, Willcl., 67, 74. 
h apt euro idea, Gren. & Godr., 76. 
duriuscula, Bab., 68, 71, 74. 
elongata, Hojfm., 68, 69. 
elongata, Koch, 72. 
elongata, Link, 74. 
filicaulis, 68. 
juncea, 68. 

maritima, Willd., 68, 71, 72, 74. 

—— var. duriuscula, Bab., 76. 

-var. Linkii , Gren. & Godr., 

■ 76. 

-var. j3. scotia, 67. 

planifolia, 71. 
plantagina, Willd., 76. 

-var. bupleuroides, mentioned, 

75. 

pubescens, Link, 67, 68, 69, 71, 
74, 76. 

--var. planifolia, Syme, 71. 

pubigera, Boiss., 67, 7-, 77. 

-var. seotiea, Boiss., 68, 75. 

sibiriea, 68, 69. 

mdgari-plantaginm, Syme, 76; 

mentioned, 75. 
vulgaris, Benth., 67, 76, 

-var. planifolia, Syme, 76. 

• vulgaris, Willd., 68, 72. 

Artemisia, 214-217, 221, 225, 238, 
254. 

Absinthium, 210. 
biennis, Willd., 137, 140. 

Campbellii, Hook. f. §' Thoms., 
182; mentioned, 231, 242. 
campestris, 208. 


Artemisia desertorum, 8prcng., 182; 
mentioned, 231, 243. 

Gnjfihiana , Boiss., 182. 
macrocephala, Jaequem ., 182; men¬ 
tioned, 215, 237, 243. 
minor, Jaequem,, 183; mentioned, 
231, 234, 243. 
parvula, 207. 

Roxburgliiana, Lesser, 183; men¬ 
tioned, 139, 243. 

sacrorum, Ledeh., 183; - mentioned, 
137,139, 243. 

salsoloides, Willd.. 183; men¬ 
tioned, 139, 234, 243. 
seoparia, 137. 

Sieversion a, Willd., 183. 

- var. tibefka, G. B. Clarke, 

183. 

sp., Hemsl., 184. 

Straelieyi, Hook. f. A 2'hums., 183 ; 

mentioned, 139, 234, 243. 
iibelica, Hook, f., 183. 

Wellbyi *, Hemsl, tj* H. H. W. 
Pearson, 183; mentioned, 234, 
243, 255. 

Artemisiopsis *, 8. Moure, 331. 

linearis * , S. Moore, 331; men¬ 
tioned, 367. 

Artlirobotryum fusisporium *, A. L. 
Smith, 13, 19. 

Arthrodesmus, 554. 

eontroversus, West, mentioned, 
542. 

convergens, Ehrenb., 528. 
erassus *, West tf G. S. West, 541; 

mentioned, 527, 555. 
incrassatus, Lagerh., 540. 

Incus, Hass., 527. 

-var. Balfsii, West cf G. S. W., 

528. 

—— var. subtrhmgularis. Borge, 

longicornis, Roy, mentioned, 543. 
octocomis, Ehrenb., 528. 

Phimus, W. B. Turn., mentioned, 
541. 

psilosporus, Hordst., mentioned, 
54!. 

quiriferus*, West §' G. -S. West, 
542 ; mentioned, 527, 554. 
subulatus, Kute., 528. 
triangularis, Lagerh ., 542. 

-var. americauus, West <J* G. 

8. West, 542. 

-var. hebridarum '•% West cf* G. 

8. West, 542 ; mentioned, 
528. 

Artocarpus integrifolia, Linn, f., 55; 
mentioned, 22. • • 

Arundinaria maerosperma, mentioned, 
98. 
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Arundo Pliraguiitos, 208. 

Arvteni Braekenridgei, Radik., 83. 
Asclepiadacem, 47, 228. 

Asclepias curassavica, Linn., 47. 

Aspilia, Tholiars, 344. 

E'enii * , S. Moore , 345. 

Kotsebyi, Benth. §' Hook./., 844. 
inoiiocephala, Baker, mentioned, 
343. 

Welwitsehii, 0. Boffm,, mentioned, 
345. 

zombensis, Baker, var. longifolia *, 

845. 

Asplenium falcatum, Lam., G4. 

Nidus, Linn., 63. 

Aster, 221, 222, 254. 

altaieus, Willcl., 180; mentioned, 
243. 

batangensis, 213, 

Bowerii, Hemsl., 180; mentioned, 
234, 236, 243, 255. 

Heterochaita, C. B. Clarke , 180; 

mentioned, 231, 233, 243. 
linmophilus, Hemsl. cj H. B. W. 
Pearson, 86. 

lnolliusculus, Wall., 180; men¬ 
tioned, 139, 243. 
nigroniontana * , Bunn, 501. 
tenuissimus *, Bunn, 502. 
tibetieus, Book. /., 181 ; men¬ 
tioned, 234, 243. 

tricephalus, C. B. Clarke , 181; 

mentioned, 234, 243. 
trinervius, Boxb., 501. 

Asterionella iormosa, Bass., 533, 535. 

graeillima, Hdb., 533, 535, 554. 
Asteroidem, 325. 

Astragalus, 207, 209, 210, 215, 216, 
217, 221, 222, 254. 

Arnoldi *, Hemsl. tj* B. B. W. 
Pearson, 172; mentioned, 161, 
233, 241, 255. 
bract eosm, Klotzsoh, 173. 
brahmens, Bunge, mentioned, 172. 
confertus, Bmth., 172; mentioned, 
226, 233, 236, 241. 

Hendersoni , Baker, 172. 

Heydei, Baker, 172; mentioned, 
216, 224, 233, 241. 
himalayaensis, 137. 
litangensis, 212. 

Malcolmii *, Bemsl. <jr H. B. W. 
Pearson, 172; mentioned, 154, 
233, 241, 255. 

melanostacbys, Benth., 173; men¬ 
tioned, 233, 241. 
monopbyllus, 207. 
multi ceps, 137. 

nivalis, Kar. ei Kir., 178, 283. 
241. 

strict us, Hemsl., 173. 


Astragalus tibetanus, Hemsl., mentioned, 
173. 

tribulifolius, Benth., 173; men¬ 
tioned, 216, 241. 
uuidorus, DC., 85. 

Webbianus, Grab., 173; mentioned, 
241. 

Atkrixia, Ker, 889. 

nyassana *, 8. Moore , 339. 

Atrcigene alpma, In mi., 161. 

Atraphaxis lanceolata, 208. 

Atropis convolnta, Griseb., 204. 

distans, Griesb., 204; mentioned, 
236, 247, 257. 

-var. eonuoluta, Trautv., 204. 

Atylosia Candollei, Wight # Ant., 434; 
mentioned, 443, 457. 
rostrata, Baker, 491. 
rugosa, Wight cf* Am., 434; men¬ 
tioned, 444, 452, 456, 462. 
triekodon * , Bunn , 491. 

Avena mnea, 138. 

subspicata, Claire,,'203; mentioned, 
231, 247, 257. 

Axyris amarantboides, 137. 

Azoi’ella, mentioned, 82. 

diapensioides, A. Gray , 86. 
glabra, Wcdd., 86. 


i Baecbaris, mentioned, 82. 
alpina, Wedd., 86. 
genistelloides, Pees., 86. 

-var. typica, Book,, 86. 

microphylla, B. B. K., 86. 
subpenninervis, Seh. Bip., 86. 
Baeillarieoe, 532, 535. 

Badusa eorymbifera, A. Gray, 40. 

; Barlcea ‘i Archeri, Saee., 95. 

Barnadesia polyacantba, Wedd., 88. 
Barringtonia Baton lea, Forst, 89. 

} speciosa, Linn. /., 39. 
i Barton, Ethel S. (Mrs. Antony Gepp), 
List oi Marine Algm collected at the 
Maidive and Laccadive Islands by 
J. S. Gardiner, 475-482. 

Bassia amicorum, A. Gray, 45. 
Belonidium, Montague , mentioned, 96. 
Arundinarise, Baev., mentioned, 96. 
liirtipes A, L. Smith, 14, 19. 
pullum, Phil, cf- Keith, mentioned, 
96. 

Sclerotii * , A. L. Smith, 14, 11). 
Betonium Andropogonis, Saee., 100. 

east eg he forme, Sacc., 98. 

Benincasa cerifera, Sad, 40. 
Berberidacece, 227, 229. 

Berberis, 208, 209. 

cratsegina, mentioned, 209. 
salicina, Hook. f. et Thoms., 212. 

{ vulgaris, mentioned, 137. 
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Berkeley’s Types of Fungi, liede- 
soriptions of, Part II., bv G. Massee, 
DO-119. 

Berkheya, Ehrh., 3(53. 

Betula alba, 209. 

Bkojpattra, 209. 

Biclens, Toum ., 349. 

leucantha, Willd 349. 
lineariloba, Oliver, 349. 
pilosa, Linn., 44. 
robustior *, S. Moore , 349. 
ukambensis *, S. Moore , 350. 

Biebersteinia Emodi, «7cu<6. Spaeh, 
171; mentioned, 139, 241. 

Bikkia australis, DC., mentioned, 40. 
grandiflora, Reinw., 40. 

Biiiuclearia tatrana, mentioned, 158. 

Bisehoffia javaniea, Blume , 53. 

Bixa Orellana, Linn., 26. 

Bixacem, 26. 

Blumea, mentioned, 452. 
balsamifera, DC., 503. 
crinita, Am., 434; mentioned, 444, 
445, 457. 

llexuosa, C. B. Clarke, 434; men¬ 
tioned, 442, 444, 457. 
glomerata, DC., 502. 
gracilis * , Dunn, 502. 

Henryi * , Dunn, 503. 

Blumenbacbia, mentioned, 82. 
cliuguitensis, Hook. /., 85. 

Boerliaavia repens, Linn., 51. 

Bojeria vest it a, Baker, 340. 

Boletus sanguinolentus, Alb. 4' Sohv., 7. 

Bolivian Andes, On a small Collection 
of Dried Plants obtained by Sir 
Martin Conway in the, by W. Botting 
Hemsley and H. H. W. Pearson, 
78-80. 

Bomarea, mentioned, 82. 
glaucescens, Baker, 90. 

-var. puberula, Baker, 90. 

Bombax insignis, Wall., 486. 

tenebrosum * , Dunn, 486 *, men- > 
tioned, 483. 

Boodle, L. A., The Structure of the j 
Leaves of the Bracken (Pteris aquilina, 
Linn.) in relation to Environment, ! 
659-669. 

Boraginacese, 47,89,192, 226, 228, 229, \ 
244, 250, 253. 

Bose, Prof. Jagadis Ohunder, Electric 
Response in Ordinary Plants under ! 
Mechanical Stimulus, 275, 304. 

-On the Electric Pulsation accom¬ 
panying Automatic Movements in I 
Desmodium gyrans, DC., 405- 
420. 1 

Botbriocline, Oliver, 307. 

alternifolia, 0. Hoffm., 313. 
diversifolia, 0. Hoffm., 313. 


Bothriocline laxa, A r . E. Br., 313; 
mentioned, 312. 
longipes, A’- E. Br., 313. . 

• marginata, O. Hoffm., 310, 313. 
misera, O. Hoffm., 313. 
Moramballse, O. Hoffm., 313. 
pauciseta, 0. Hoffm., 313. 
Schimperi, Oliver $ Hiern, men¬ 
tioned, 311, 313. 

Botryococcus, Kiitz., 553, 554. 

Braunii, Kiitz., 531; mentioned, 
553. 

sudeticus, Leram., 553; mentioned, 
531. 

- var. planotonicus, Levtm., 

553; mentioned, 531. 

Bracken (Pteris aquilina, Linn.), The 
Structure of the Leaves of the, in 
relation to Environment, bv L. A. 
Boodle, 659-669. 

Brassaiopsis ciliata * , Dunn, 499. 
ficifolia * . Dunn, 500. 
mitis, C. B. Clarke, 499. 

Brassica eampestris, mentioned, 137. 
Napus, mentioned, 278. 
oleraeea, mentioned, 278. 

Braya rosea, Bunge, 167; mentioned, 
230, 232, 239. 

sinensis, HemsL, 167 ; mentioned, 
216, 222, 232, 240, 258. 
tibetica, 230. 

uniffora, Hook. /. et Thoms., 167; 
mentioned, 232, 237, 240. 
Bromeliacese, 56. 

Bromus tectorum, 138. 

Broussonetia papvrifera, Vent., 55. 
Brown, N. E., A Revision of the Genus 
Hypericophyllum, with Notes on 
certain allied Genera of Composite, 
120-123. 

Bruguiera gymnorhiza, Lam., 36. 
Rheedei, Blume, 36. 

Bryomorpha rupifraga, Ear. et Kir,, 
1.70. 

Bupleurum mucronatum, Wight Am., 
434; mentioned, 440, 441,443,444, 
450 462. 

Burkill, I. H., The Flora of Yavau, 
one of the Tonga Islands, with a 
short Account of its Vegetation by 
Charles Steele Crosby, 20-66. 
Burseracem, 30. 

Bystropogon, mentioned, 82. 
canus, Benth., 89. 

Cactacese, 86. 

Cmsalpinia Bonduc, Roxb., 35. 
Bonducella, Linn., 492. 

Morsei *, Dunn, 492. 

Calaniagrostis holciformis, Jaub. et 
Spack, 203. 
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Calceolaria deltexa, /iV‘: A 89. 
Cukaum-uxabde Crystals, The Occur¬ 
rence of, in Seedlings of Alsike (Tri- 
folimn hybridum, Linn.), by Prof, 
♦John Pcreival, IK Hi 402, 
ralinierLs attaieu, 208, 
alyssoides, 207. 

{hlliamthemum cttclieimriaiuini, Cam - 
beta s., 102; mentioned) 202, 230. 
Oalligonwm mongolieum, 208. 

Cal l aria citrina*, A, L. Smith, 15. 

Ca h ice ra cornea, Ft\, 11. 

Calmieetria ovnata * , A, L. Smith, 38, 

It). 

Calophyllum Inophyllum, Linn., 27; 
mentioned, 21, 23. 
up., 27. 

Cnlostephane, lknlh,, 342. 

dharicuta, Heath., 342, 

Campanula aristata, 137. 
easli m in aim, 137. 

Oninpanuktiem, 88, 180, 227, 244, 250, 
253. 

Cnnanga o do rata, Hook. f. ci Thorns. 
20 . 

Uaimrium itamvyi, Seem., 31. 

Canavulia imsiformia, DC., 35. 

Oauna indiea, Linn., 50; mentioned, 
22, 23. 

Uantlnum parvillorum, Lam,, 434,450. 
Kheedii, I)C,, mentioned, 450. 

- Tar. minus, Thw 434. 

Oaprilbliacew, 180, 227, 220, 242, 250, 
472. 

(Japrifolium, DC., 403. 

Onpsella Thomson!, Hook, f, 108; 

mentioned, 140, 210, 230, 232, 240. 
Capsicum fruteseens, Linn,, 49. 
Caragann, 200. 

oraHsieuidiH. 137. 

jubatn, 200. 

pygnuca, JKh* 171 ; mentioned, 

* 130, 207, 217,287,241. 

Camilla ml.egorrimu, D(.h, 484. 

Curapn moluceensiH, I awl, 31. 
Uardiosponmim Halicueabum, Linn., 82. 
CardutiB, Linn., 304. 

leptueanthus, Ami., 305. 

—.- var, Steudnen, Mm//.., 305. 

numizorioiiais*, S. Moore, 304. 
Carox, 150, 220, 254. 

bi denial a, Franch., mentioned, 

405. 

compacta, Boolf, mentioned, 405. 
incurva, Lh/htf., 201 ; mentioned, 
247, 257 ’ 

bohmani, Drejrr, 140. 
lopLosaecus * , (J. li t'tarke, 404. 
melaimntbu, Mot/., mentioned, 202. 
mclustoma, Finch. MS., mentioned, 
408, 404. 


Curex micrusaccus * , C. Li Clarke, 405. 
Moorcroftii, Falconer, 201; men¬ 
tioned, 23(i, 247. 
nigella, limit, mentioned, 403. 
nigolla, Hook., mentioned, 403, 
404. 

pulla, Gooden mentioned, 403. 
rigicla, Gooden ., 201; mentioned, 
247, 257, 403. 

sabulosa, Turcz., 202; mentioned, 
230, 247, 258. 

stenophylla, Wahlenh,, 202; men¬ 
tioned, 230, 247. 

Tolmioi, Look, Note on, by C. B. 
Clarke, 403-405. 

- Tar. subsessilis, L. O. Bailey , 

mentioned, 403. 

ustiilata, Wahlenh., 202 ; men¬ 
tioned, 138, 236, 247, 257. 

Oareya arborea, AW;., 434; mentioned, 
440. 

Oariea Papaya, Linn., 39; mentioned, 
Carices, 141. 

Carum cardiocaryum, Franck, 495. 
Delavayi, Franck, 495. 
filiehmm, Franch., 495. 
nolle, Franch., 496. 

Tanaka, Franch. & Savat., 495. 
Caryophyllaceai, 84, 169,217, 221, 226- 
229, 240, 250-253. 

Caryopteris mongolica, 207. 

Cassia Kleinii, Wight tj* Am., 434; 
mentioned, 443, 452. 
mimosoicles,i/m«.,434; mentioned, 
440, 443, 452. 

Cassytha filiformis, Linn,, 52. 

Castanea, bracteoles in, 472. 

Casuarina equlseti folia, For A., 56. 
Casuarinucote, 56. 

CafhcarUa integrifolia, Maxim., 164. 
Caulerpa Frey cine tii, Agh., forma 
typiea, Web. v. Bom, 475. 

Cedrns Libani, 633, 686, 637* 

—* var., 645. 

Ouhistraoete, 32, 

Cembra, 568, 569. 
yt/gnum, 641. 

Oonangium concinnum, Berk. *J* M, A. 
Curt., 109, 118. 

xylariicola, Berk., mentioned, 102. 
Oonehrus calyculatus, Can., 00. 
Centaurea, Linn., 365. 

Aylmeri, Baker, 365. 
nigra, mentioned, 93. 

Centotheca lappacea, JDesv., 61. 
Centropogon, sp., 88. 

Centropyxis aculeata, mentioned, 521 
522, 523. 

Oerastium mucronatuin, Wedd., 84. 
Ceratium hirundinella, mentioned, 521 ^ 
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Oe rati a in tetraceros, Schrank, 536 ; ! 
mentioned, 523. 

Cerafconeis Amphioxys, Bahcnh,, 533. 
Oerbera Odoliam, Gaertn., 4G. 
Cercidothrix, §, 172. 

Ceriospora acuta 554 , A. L. Smith, 17, : 
19. 

Cervaria, §,,179. 

Chsetymenia, Book, #' Am., 120, 121. 
Ohailletia yitiensis, Seem., 31. 
Chailletiacece, 31. 

Chamcele Tanaka?, Branch. JSavat.. ' 
495. 

Chamyerhodos sabulosa, Bunge , 176; 

mentioned. 139, 233, 241. 

Oheilantho Kirkii, Hook., 518. 
Cheiranthus himalaictis, Hook. /. j 
Thorn., 165. * ‘ j 

himalavensis, Cambess ., 165; men- i 
tioned, 13S, 224, 226, 232, 240. ; 
Chenopodiaceoa, .195,200,229. ! 

Chinese Plants, Descriptions of new, j 
chiefly by S. T. Dunn, with an In- j 
t.roductory Note bv Cbas. H. Wright, j 
483-518. ” ' 1 

Chloris andina, Wedd., 83; mentioned, 
78, 79. 

Chloropliycere, 475, 524, 535, 536. 
Chlorosplenium chlora, Schweinit 
mentioned, 116. 

Schweinit Hi, Fries, 115. 
yiridi-atrum, Berk, cf M. A. Curt., 
mentioned, 101. 

Christolea crassifolia, Cambess 167; 

mentioned, 139, 232, 240. 

Chroococeus cohmrens, Hdq., 534. 
iimneticus, Lemm 534. 
minor, KiUs., 534. 
turgidus, Hag., 534. 

Chrysanthemum Eichteria, Benfk, 
212 . 

Chrysoiepidea, §, 335. 

Ohryaopogon aciculatus, Trin,, 61; 

mentioned, 22. 

Oicer songarieum, 137. 

Ciehoriace;e, 367. 

Cineraria, Less., 352. 

Buchanani * , S. Moore , 352. 
kilimandsharica, Engl,, 353. 
Cladophora crispata, 158. 
vaga, 158. 

Clarke, C. B., Note on Carex Tolmiei, 
Bootf , 403—405. 

Clathrulina elegans, Cicnh ., mentioned, 
521, 523. 

Clavaria cervicornis *, A. L. Smith, 
10 . 

flaccida, Fr., 10. 

Iffiticolor, Berk, <f Curt. 10. 

Clematis alpina, Mill., 161: mentioned, 
232, 239, 256, 257. 


Clematis graveoleus, Liudl., 161; men¬ 
tioned, 139, 

orientalis, Linn., 161 ; mentioned, 
137, 210, 217, 222, 239. 
Clerodendron amicorum, Seem., 50. 

inerme, Goer In., 50. 

Clonostacliys G-neti, Ondem 12. 
Closterinm, Hifzsch, 537. 
acerosum, 158. 
acuhim, Breh., 525. 

Cynthia, Be Not., 537. 

-var. curvatissimum *, JV. A G. 

S. West , 536 ; mentioned, 525, 
555. 

Ehrenbergii, Menegh., 525. 

.Tenneri, Rolfs, 525. 

Iviitzingii, Breh., 525. 
lineatum, FJirenh., 525. 
parvulum, Hag., 525, 
pronnm, Breh., 525. 

Pseudodianae, Bog., 525. 
rostratum, Fhrenh., 525. 
setaceum, Fhrenh., 525. 
striolatum, Fhrenh 525. 

Toxon, West, 525. 

TJlna, Focke, 525. 

Venus, Kiifc., 525. 

Clusia parasitica, mentioned, 111, 

112 . 

Cmiens, Linn., 365. 

polyacanthus, Hochst,., 365. 
Coccomyces leptosporus, Spec/., 15. 
limit at us, Sace., 112. 
pi widens, Sacc., 111. 

Coclilearia scapiflora, Hook.f.et Thoms., 
166; mentioned, 154, 216, 232, 
240. 

Cocos nucifera, Linn., 57. 
Coelosplnerium Kiitzingianum, Hag., 
534, 535. 

Nagelianum, Unger, 534. 
Coilodesme California, KjeUm., 674. 
Coilodesme californica and Myriactis 
Areschougii, Notes on, by May R ith- 
bone, 670-675. 

j Goix Laehryma-Jobi, Linn., 61. 
Colocasia antiquornm, Schott, 58; men¬ 
tioned, 22. 

Oolpomenia sinuosa, Derh. ef Sol., 479. 
Colubrina asiafciea, Brongn.. 32; men¬ 
tioned, 23. 

Oomarum Salessowii, 207. 

Combretacese, 36. 

Commelina nudidora, Linn., 57. 
Gommelmaceee, 228. 

Composites, 43, 86, 145, 180,213-215, 
222, 226-229,242, 250-253. 
Composite. Flora of Africa, A Contribu¬ 
tion to the, by Spencer Le M. Moore, 
; 305-367. 

, Conifers?, 62, 22S, 229, 
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Coniosporinm astermmn'*, A. L. Smith. 

12 , 18 . 

Conjugatffij 530. 

Oonvolvulaeeo?, 47, 228. 

Cony 2 a, Lpm., *127. 

abyssiniea, Srh. Tip., 829. 
regyptiaea, Ait. , 502. 
genistelloidc s, Lam., 86. 
pinnatifida *, Dunn, 502. 
subseaposa, O. Hoffm., 328. 
variegafa, Sell. Bip., 328. I 

Corallina integemma, mentioned, 451. j 
sp., 481, 482. i 

Cordia aspera. For A., 47. 

subeordata, Lam., 47 ; mentioned, \ 

21 . 

Cordierites muscoides, Berk. <.]'* M. A. j 
Curt., 110. 

Cordyline terminalis, Kmth, 57 : men- j 
tioned, 22, 23. ! 

Coreopsis, IAnn , 345. 

eoriacea, 0. Hoffm., mentioned. ■ 

346. 

Elliotii * , S. Moore, 340. 

.Tacksoni *, S. Moore, 347. 
kilimandsbariea, 0. Hoffm., 349. 
Kirkii, Oliver $ Hiern, 348. 
Prestinaria, Sch. Bip., mentioned, 

347. 

ruwenzoriensis * , S. Moore, 345. 
speciosa, Hiern, mentioned, 348. 
ugandensis * , S. Moore, 347. 

Whytei * , S. Moore, 348. 
Coriariaeefe, 227. 

Gornns fkuida, mentioned, 97, 98. 

Cortia Hookeri, 231. 

Corticinm, mentioned, 116. 

Auberianum, Mont., 9. 
leve, JPers., 9. 

Oorydalis, 209, 254. 

Boweri, Hems/., 164; mentioned, i 
220,239,255. ^ , 

Hondersoni, Hems!., 165; men- I 
tioned, 216, 232, 2*39. 
Moorcroftiana, Wall., 165; men- I 
tioned, 239. 

tibetiea, Hook, f A Thoms., 165; j 
mentioned, 239. , 

Cosmavium, Cor da, 540. 

abbreviation, Bctcih 526, 541,555. j 
-— Tar., 526, 555. 
antilopanm, Breb., 539, 
bioculatura, Breb., 526. 

Botrytis, Menegh., 527. 

Brebissonii, Menegh., 527. 

Capitidum, Bog Biss., 541. 

- var. groenlandicum, Borges., 

526,541,555. 
coelatuw, Balfs, 527. 
contraetum, Kirchn 526. 


Cosraarium difficile, Lid ken. 520. 
formosulum, Hoff. , 527. 
gran at um, Breb., 526. 
iiumile, F. Gag , 527. 

Kjellmannii, Will?, var. grande. 
mile, 527. 

lrcve, Bahenh.. var. septentrlonale. 
mile, 527. 

Lundellii, Help., 540. 

—— vnr. lethiopiemn, West cf’ Ci. 

S. West , 526, 541, 555. 
Malinverniannm, Schmidle , var. 

badense, ScJimctlr, 527. 
margaritatum, Bog tf Biss.. 527. 
moniliforme, Balfs, 526. 
ornatum, Balfs, 527. 
ovale, Balfs, 527. 

Ralfsii, Breb., 526. 
reniforme, Arch., 527. 

Seenedesmus, Help.. 526. 
suhcirculare, W. B. Turn., 540. 
subcostatmn, Dordst., 527. 
suberenatum, Han t?sell, 527. 
subspeciosum, 158. 

Ootoneaster, 208. 

microphylla, 137. 

Cousinia Thomsoni, 137. 

Crarabe eordifolia, Stcv., 139, 169, 237, 
240. 

Oassisquama?, §. 568. 570. 
Crassoeepbalum, Moeneh, 352. 

diversifolium, Hiern, var. crepi- 
dioides, 352. 

ruwenzoriense * , S. Moore, 352. 
vitellinum. Tenth., 352. 
Crassulaceie, 177. 218. 226-229, 242, 
250, 251. 

Crataegus Henryi * , Dunn, 494. 

pinnatifida, Bunge, 494. 
Cromanfhodium, 160, 209, 219, 222. 
Deasyi, Hemsl., 184; mentioned, 
234, 243,255. 

Fletcheri, Hemsl.. 185; mentioned, 
2*34, 243, 255. 

goringensis, Hemsl., 185; men¬ 
tioned, 234, 243, 255. 
bundle, Maxim., mentioned, 184. 
Creopanax chinense * , Dunn, 500. 
Crepis, Linn., 215, 237,367. 

flexuosa, C. B. Clarke, 187; men¬ 
tioned, 234, 243. 

glaitea, Bentb. & Hook, f., 187; 

mentioned, 137, 139. 
glomerata, Tenth. A Hook. /., 188; 

mentioned, 138, 209, 243. 
kilimandsbariea, O. Hoffm., 307. 
Pallasii, 207. 

Phoenix *, Dunn, 511. 
racemifera, Hook.f., 512. 
rapur.culoides *, Dunn, 512, 
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Orepis Biippellii, Sck. Bip., 367. 
setosa. Hall.f. , 511. 
sorocephala. Hemsh, 188; men¬ 
tioned, 235; 243, 255. 

Crocodilodes, Adam., 303 

Spekeanura, 0. Kuntee, 363. 

Crosby, C. S., Vegetation of Yavau, one 
of the Tonga Islands, 21. 

Orotalaria albida, Heyne. 434; men¬ 
tioned, 443, 445, 450, 455, 463. 
rubiginosa, Willd., 434; mentioned, 
444, 452, 455. 

Croton Mierotiglium, Burkill, 54. 

Tiglio, Linn., 54. 

Verreauxii, Mu ell. Ary., 54. 

-var. Storckii, Mttell. An/., 54. 

Crucifera?, 84, 146. 165, 221, 226, 230. 
250-253. 

Crueigenia rectnngtdaris, Wed if* G. S. 
West, 531. 

Cryptocarya glaueescens, B. Br„ 52. 

-* var. pacific us *, Bur kill, 52. 

Cryptodiscus alho-rufus , Sacc., 103. 
ad widens, Sacc.. 103. 
btveins, Sacc., 103. 
mbreficulatus, Sacc., 104. 
Gryptobeniopsis, Dunn , 494. 

asplenioides, Batmen, 496. i 

botrychioides * , Dunn, 494. 
cardiocarpa, Dunn, 495. 

Delavayi, Dunn , 495. 
filicina, Boimeu, 495. 
leptopliylia *, Dunn, 495. 
mollis, Dunn, 496. 

Tanakaa, Bomieu, 495. 
vulgaris, Dunn, 494. 

Oubenses, §, 570. 

Cucumis Melo, Linn., 39. 

Cucurbitacese, 39, 227. 

Cunninghamia sinensis, 635,636. 

Cupania glauea, Cambess., 33. 

Curculigo orchioides, Gaertn 434; 

mentioned, 451, 458, 

Curcuma longa, Linn , 56: mentioned, 
22 . 

Cvananthus, 253. 

incamis, Hook. f. if* Thoms., 1S9. j 
244. 

- var. leiocalyx, Branch ., i 

189. 

Cyanopis, §,317. 

Cyaihicula peristomialis, Sacc., 99. 
Cyathula prostrata, Blame, 51. 

Cyatbus striatus, Hoffm., 1. 

Cyeadacese, 62. 

Cyeaseircinalis, Linn,. 62. 

Cyclea polypetala* , Dunn, 485. 

Cyelotella compta, Kate., 534. 
Meneghiniana, Kute.. 534. 
opereulata, Kiite., 534. 
Cymatoplenra Solea, W. Sen., 534. 


Cymbella Cistnla, Kirch., var. macu- 
lata, Grim., 532. 
cuspidata, Kiite., 532. 
cymbiformis, Breb., 532. 

Cymodacea isoeti folia. Astdiers., 58. 
Cyrtaroidem, 303. 

Cynodon Dactylon, Bers., 61. 

G'ynometra, mentioned, 23, 35. 

grandifiora, A. Gray , 35. 

Cynomorium coceinenm, 208. 

Gyperaeeie, 5S, 200, 216. 221, 228, 229, 
247,250,251. 

Cyperns rotund us, Linn., 59; men¬ 
tioned, 23. 

Cvphelia, mentioned, 116. 
convoluta, Cooke, 10. 
fraxinicola, Berk. <f Broome , 10. 
Malbranchei, Bat., mentioned, 10. 
patens * , A. L. Smith , 10, 18. 
tela, Massee, mentioned, 117. 
Cyphoderia Ampulla, mentioned, 522. * 

Cy rtandrem, 25. 

Cystopteris fragilis, 138,140. 

Dalbergia raonosperma, Date., 35. 

Daldinia concentriea, Ces. if De Xot., 16. 
Danthonia cachemyriana, 138. 

Daphne tangutica, 209. 

Darwin, F., On a Method of Investi¬ 
gating the Gravitational Sensitiveness 
of the Boot-tip, 266-274. 

Dasyseypha elaphines, Massee. 91. 

Datura arborea, Linn.. 4 9. 

Stramonium, Linn., 49 
Daucas Carota, mentioned, 278. 

Davallia sol id a, Sw,, 62; mentioned, 22. 

Speluncse, Baker, 62. 

Davidia involucrata, Baill., On the 
Germination of the Seeds of, by W. 
Dotting Hemsley, 556-559. 

Decaneuron, §, 319. 

Declinatiu, §, 332. 

Delphinium, 221, 222, 254. 

Brunoniamnn, Boyle, 163; men¬ 
tioned, 164, 239. 

cseruleum, Jacquem., 163; men¬ 
tioned, 139, 232, 239. 
glaciale, 230. 

grandiflorum, JAnn., 163; men¬ 
tioned, 239,258. 

Pylzowii, Ma.rim., 164; mentioned, 
239, 258. 
sp. } 164. 

Dendrodockium microsorum, Saee., 13. 
Dermatea livida, Phillips, 105. 

Derrnatella livida, Saee., 105. 

Derris uliginosa, Benth., 35. 

Deschampsia alpina, mentioned, 427. 
etespifcosa, Beaur 203: mentioned, 
138, 247, 257, 427. 
i Desmidiaeea?, 536, 
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Desmicliiim, At flu, 552. 

nptogonum, Brel)., 531. 
graciliceps, Lctgerh., 552 ; men¬ 
tioned, 531. 

quadratum, Nordd., var.graciliceps, ; 
Nordst., 552. 

Desmodinm gyrans, DC., On the 
Electric Pulsation accompanying 
Automatic Movements in, by Prof. 

S. 0. Bose, 405-420. 

Desraodium polycarpum, DC., 34. 
spirale, DC., So- 

umbellatum, DC., 34. : 

Betris, Admix., 420. 

crici folia, Hi mi, 326. 

- var.? anthemoides, Hi cm, \ 

326. j 

Beyeuxia com pacta, Munro, 203 ; men- ; 
tinned, 139, 247. 

glacialis, JFedd 90; mentioned, SO. j 
scabrescens, mentioned, 138. 

Bianella en si folia, mentioned, 21. 

nemorosa, Lam., 57. 

Bianthus Caryophyllus, mentioned, 
558. 

Biatoma elongatum, Agli., 533. 

B i com a, Cm s., 366. 

anomala, Bond., 366. 

Dimmilla rupifraga, Penal, 170. 
Dictyocystis Hitchcoc’kii, Lctgerh 551. 
Dict.yospncenum, 554. 

Ehrenbergianum, Nag., 531. 
pulchellum, Wood, 531. 

Bictyota Bartayresiana, Larnx,, 477. 
Diclymocarpus Humboldtiana, Gardn., 
434; mentioned, 444, 455, 456, 462. 
Didgmodadon longixginuni. Bail., 545. 

sexcmgularis, Buln., 550. 

Difllugia *globulosa, mentioned, 521, 
523. 

pyriformis, mentioned, 521, 522. 
Dilo-m.it, oil of, 23. 

Dilopbia, mentioned, 253. 

salsa, Thoms., 168; mentioned, 
233, 240. 

Bimorphococcus lunafcns, A. Ur., 531, 
Dinobryon cylindricum, Imhof, 532. 

-var. angulaturn, Lemm 532. 

-var. divergens, Lemm., 532. 

-var. palustre, Lemm., 532. 

protuberans, Lemm., 532. 

Sertularia, Ehmib 535. 
stipitatum, Stein, var. bavaricmn, 
Lemm,, 532. 

Bioscorea alata, Linn., 57. 

saliva, Linn., 57. 

Bioscoreacem, 57. 

Diospyros samoensis, A. Gray, 45. 
Biplachne Thoroldi, Stapf, 203; men¬ 
tioned, 247, 255. 

Biplophrys Areherii, mentioned, 523. 


Dipsaeese, 1 SO, 227, 242, 250. 

Bischidia, on some Species with Double 
Pitchers, bv H. H. W. Pearson, 
375-389. 

Biscbidia borneensis. Beer., mentioned, 
ftnote 376. 

Oollyris, mentioned, 389. 
complex, Griffith, mentioned, 375, 
379, 381, 388. 

pectenoides * , II. II. JF. Pearson , 
377; mentioned, 376-390, 
Eafflesiana, Wallich , mentioned, 
876, ftnote 378, 379, 380-890. 
Biscomycetes, 13, 90. 

Dodonaeaviscosa, Forst., 33; mentioned, 
434, 444, 445, 450, 451. 

Dolichodenis bituberculatus, Alagr, 
mentioned, 384. 

Doliebos Lablab, Linn., 35; mentioned, 

22 . 

Lagopus *, Dunn, 490. 

Dothiom deguus, Sacc., 112. 

Bothiorella guaranitica, Spey., 18. 
Draba, mentioned, 83, 141, 254. 
affinis, Hook. /., 84. 
cilgida, Adams, 366. 
alpina, Linn., 166 ; mentioned, 
208, 232, 240, 256. 

-var. y. algida, Hegel , 166. 

fladnitzensis, Wulf, 1(>0; men¬ 
tioned, 240, 256. 
himaiaica, mentioned, 208. 
incompta. Stev., 166; mentioned, 
232, 240. 

lasiophylla, Boyle, "166; mentioned, 
137, 138, 139,240. 

Draeocephalum heterophyllum, Benth., 
195; mentioned, 139, 209, 216, 
235, 245. 

Ilookeri, C. B. Clarke, 195, 245. 
Dracuneulus, §, 183, 

Broseracem, 227. 

Bruce, G-. Claridge, On the British 
Species of Spa-Thrifts and Sea-Laven¬ 
ders, 66-77. 

-On Poa laxa and Poa stricta of 

our British Flora, 421-430. 

Bunn, S. T., Bescriptions of new 
Chinese Plants, chiefly by, with an 
Introductory Note by Chas. II, 
Wright, 483-518. 

Burella clavispora, Sace., 106. 

compressa, Tick, mentioned, 109. 
lata, mentioned, 108. 

Urn da, Saee., 105. 

Bysoxylum alUaceim, Seem., 31. 

Eiehii, Q. DC., 31. 

Ebenacere, 45. 

Echinelta. Veetk, Massee, 93. 
Echinocaetus, mentioned, 82. 
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Echinoeaetus sp., 86. 

Ecliinops, Linn., 363. 

amplexicaulis, Oliver, 363. 
angustilobus *, 8, Moore , 363. 
Ectocarpus sinxpliciusculus, Agh var. 
vitiensis, Asken, 479. 
sordidus, Haro., mentioned, 480. 
spongiosus, Dickie, 479, 482. 

Elachistea AreseJiougii , Crouan, men¬ 
tioned, 670-675. 
elandestina, growing on Himan- 
thalia lorea, 670, 671. 
stellnlnta , Batters, mentioned, 670. 
Elreagnacem, 198, 246, 250. 

Elseocarpus bifidus, Am., 

mentioned, 30. 

floridanus, Hernsl. , mentioned, 29, 

30. 

glanduliferus, M. T. Most, men¬ 
tioned, 29, 30. 

Grsefiei, Seem., mentioned, 29, 30. 
rarotongensis, Hems!,, mentioned, 

30. 

tonganus * , Bur kill, 29. 

Elattostaehys faleata, Radik., 32. 

Electric Pulsation accompanying Auto¬ 
matic Movements in Desmodinm 
gyrans, DC 1 ., bv Prof. J. C. Bose, 405- 
420. 

Electric Eesponse in Ordinary Plants 
under Mechanical Stimulus, by Prof. 

J. C. Bose, 275-304. 

Elegantissima, §, 333. 

Eleoeharis plantaginea, R. Br., 59. 
Eleusine indica, Gaerfn., 61. 
Eleutherococcus senticosus, 209. 

Elsholtzia eriostachya, 137, 138. 

Elymus, 254. 

Com arum, 210. 
dasystaehys, Tnn,, 205, 247. 
junceus, Fisch., 206, 247, 258. 
lanuginosus, Tnn., 206; mentioned, 
205, 236, 247, 258. 
sibiricus, Linn., 138,139, 206, 208, 
231, 247. 

Embelia viridiflora, Scheff., 434; men¬ 
tioned, 440. 

Emilia zeylanica, C. B. Clarke , 434; 

mentioned, 439,450. 

Encyonema ventricosum. Kiitz,, 532. 
Bntada scandens, Benth ,, 36; from 
Yavail, mentioned, 22. 

Enteromorpha percnrsa, 158. 

Ephedra, 207, 223. 

Gerardiana, Wall., 145, 198, 218, 
235, 238, 246. 

vulgaris, Brandis, 138,145, 198. 
Ephelina gregaria , Saec., 113. 

Epilobium, 249. 

adnatum, Griesh., 374. 
alpinum, Linn., mentioned, 374. 

LINN. JOEPN.—BGTANr, YOL. XTXY. 


1 Epilobium anagallidifolium, Lamarck, 
mentioned, 374. 

lactiflorum, Harms!'., mentioned, 
374. 

latifolium, 137. 
obscurum, mentioned, 374. 
origanifolium, 137. 
palusti*e, Linn,, 140. 
m$&im,Sehreh., mentioned, 137,373. 
tetragonum, Linn., mentioned, 373, 
374. 

Epithemia turgida, Kiifz., 533. 

Ericacese, 227, 229,249. 

Erigeron alpinus, 137. 
andryaioides, 231. 

Brittoniauum, Rusbg , 87. 
frigidim , Wedd., 86. 
limnopkilus, Sch. Bip., 86. 

, Erinella calospora, Pat, 4' Gaill ,, 14. 
j Eriocephalus, Linn., 350. 

Eenii * , 8. Moore, 351. 
Liideritzianus, A. Hoffm., 350; 
mentioned, 351. 

j Eritriehxuni pyginseum. Wedd., 89. 

! spathulatum, 138. 
sp., 89. 
strictum, 137. 

Erlangea, Sch. Bip., 307. 

altemifolia, O. Hoff in., mentioned, 
313. 

boranensis * , S. Moore , 310; men¬ 
tioned, 313. 

bracbycalyx * , S. Moore, 308 ; 
mentioned, 313. 

calycina *, S. Moore, 311; men¬ 
tioned, 313. 

centauroides, S. Moore , mentioned, 
313. 

cordilo\m,Oliver^Hiem, mentioned, 
313, 318. 

Gregoxni *, S\ Moore, 309 ; men¬ 
tioned, 313. 

laxa, N. E. Br., mentioned, 313. 
longipes, N. E. Br., mentioned, 
310, 313. 

marginata, Oliver Hiern , men¬ 

tioned, 310,313. 

-var. depauperata * , S. Moore, 

310. 

misera, Oliver 4' Hiern, mentioned, 
j 309,313. 

Moramballse, Oliver 4' Hiern, men¬ 
tioned, 313. 

pauciseta, A. Hoffm., mentioned, 
313. 

plumosa, Sch. Bip,, mentioned, 311 
312, 313. 

ruwenzoriensis *, S. Moore, 309; 
mentioned, 313. 

Schimperi, Oliver 4' Hiern, men- 
! tioned, 313, 

3 E 
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Erlangea Sehimperi, var. tomentosa, 

mentioned, 307. 

Schinzii, Q.Hofm., mentioned, 312, 
313. 

Smitbii *, 8. Moore, 307; men¬ 
tioned, 313. 

spissa *, 8. Moore , 307 ; men¬ 
tioned, 313. 

Erodium cicutarium, L'Merit., 84. 
Erysimum Chanuepbyton, Maxim., 167, 
240,255. 

funiculosum, Hook. f. et Thoms., 
167, 232, 240. 

Erythro cephalum, Tenth,, 366. 

zambesianum, Oliver £ Hiern, 366. 

- var. angustifolium *, 8. 

Moore, 366. 

Espejoa, JOG., 120, 121. 

Euastrum, Ehrenb., 537. 

ampullaceum, Half's, 525. 
ansatum, Ehrenb 525. 
bidentatum, Nag., 525. 
binale, Ehrenb 525. 
denticulatum, F. Gay, 525. 
elegans, Kitts., 525. 
gemnmtum, Half's, 525. 
oblongum, Half's, 525. 
pectination, JBreb., 525. 
pinnatum, Half's, 525. 
verrucosum, Ehrenb., 525, 537. 

-— var. planetoniemn *, W. G. 
8. West, 536, 537, 555. 

-var. reduetum, Norclst., 525. 

Eucalyptus Lehmanni, mentioned, 
472, ' 

Euchresta tubulosa * , Dunn, 402. 
Eudorina elegans, Ehrenb., 531. 

Eugenia clusimfblia, A. Gray, 37. 
corynocarpa, A, Gray, 37. 

Crosbyi * , Bur kill, 38. 
dealata *, Burkill, 37. 
effusa. A. Gray, 38. 

Grrayi, Seem., 38. 

Jamholana, HemsL, 37. 
malaccensis, Linn., 37; fromYavau, 
mentioned, 22, 23. 
neuroealycia, A. Gray , 39. 
olivifolia, JDuthie, 434; mentioned, 
450, 451. 

rariflora, Tenth,, 37. 
samoensis *, Burkill , 38. 
sp. from Yavau, mentioned, 21, 39, 
434. 

Euglypha alveolata, mentioned, 522, 
523, 

ciliata, mentioned, 521, 522, 523. 
Eimotia flexuosa, Kiitz., var. bicapitata, 
Gnm.,533. 
gracilis, Babenh, 533. 
lunaris, Gnm 533. 
peetinalis, Babenh., 533. 


Eunotia, peetinalis, var. biclens, Gnm,, 
533. 

-var. undulata, Half's, 533. 

tetraodon, Ehrenb., 533. 

Euphorbia, 220. 

Atoto, Forst., 53. 

Obamissonis, Boiss., 52; mentioned, 
2L 

pilulifera, Linn., 53. 
ramosissima, Hook. $ Am., 53. 
Sparmanni, Biss., 53. 

Straclieyi, Boiss., 140. 
tibetana, 216, lapsu=tibetica. 
tibetiea, Boiss., 139, 198, 246. 
Euphorbiaceas, 52, 198, 228, 246, 250. 
Eurotia, 287. 

ceratoides, G. A. Mey„ 139, 195, 
208, 245. 

Eurya acuminata, JOG., mentioned, 
451, 455. 

-var. Wallickiana, 434. 

chinensis, B. Br., 434. 
japonica, Thimb., mentioned, 451, 
455. 

-var. Thunbergii, 434. 

Euryops, Cass., 361. 

Antinorii, Avetta, mentioned, 362. 
dacrydioides, Oliver, 362. 

Jackson i * , 8. Moore, 361. 
Osteospermuzn *, 8. Moore, 362. 
pinilblia, Hic-h, 362. 

Sckenckii, O . Moffm., mentioned, 
362. 

somalensis *, 8. Moore , 362. 
Eutrema Przewalskii, Maxim., 167,220, 
232, 240, 255. 

Eutypa pbaselina, Sacc., 15. 

Evodia kortensis, Forsf., 30. 

Evolvulas alsinoides, Linn., 434; men¬ 
tioned, 444, 450, 462. 

Exacum zeylanicum, Bo,eh., 434 : men¬ 
tioned, 450, 453, 457. 

Excipula gregaria, Berk 113, 
nigro-rufa, Berk., 113. 

Excoecaria Agallocha, Linn „ 54. 

Fagelia deflexa, O. Kuntze, 89. 

Pagrsea Berteriana, A. Gray, 47. 

Eagus, braeteoles in, 472. 

Eavolus fimbriatus, Spec/., 7. 

Felicia, Oass., 326. 

abyssinica, Sell. Bip., 326. 

Eestuca, mentioned, 150, 207, 254, 
Deasyi, Hendle, 204; mentioned, 
247, 255. 

nitidula, Stapf, 205; mentioned, 
139, 247. 

ovina, Linn., 205; mentioned, 426, 
427. 

-var. valesiaca, Koch, 205. 

rubra, mentioned, 427. 
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Festucasibiriea, Hmkel, 205: mentioned, 
139, 247. 

valesiaca, ScHeich., 205; mentioned, 
139, 154, 230, 247, 257. 

Fibrina pomieolor, Berk, $ Bav., 116. 
Ficus obi i qua, Font. /., 55. 

prolixa, Font. /., 55; mentioned, 
23. 

tinctoria, Font, f., 55. 

Filices, 62, 206, 248,' 250. 

Filifolias, 570. 

Fimbrisfcylis diphylla, Vahl, 59. 

monostacliya, Hassle 59. 
Flacourtaa Bamontchi, IJHerit., 434; 

mentioned, 445, 452. 

Fleurya interrupta, Gaudick , 55. 

Flora of the Kuen Luen Plains, 212. 
Flora of Tibet or High Asia, &e., by 
W. Sotting Hemsley & H. H. W. 
Pearson, 124-265. 

Floridea*, 481. 

Femes applanatus, Cooke, 4. 
australis, Cooke, 4. 
bistratosus, Cooke, 5. 
eonnatus, Cooke, 5. 

Curtisii, Cooke, 4. 
fomentarius, Cooke, 4. 
hemileucus, Cooke, 4. 
lucidus, Cooke, 4. 
microporus, Cooke, 5. 
obliquus, Cooke, 5. 
scutellatus, Cooke, 5. 
senex, Cooke, 4. 

Fragilaria construens, Grim,, 533. 

mutabilis, Grim., 533. 

Fritillaria lopbophora, 213. 
Fumariacese, 164, 227, 229, 239, 250. 
Fungi, Berkeley’s Types of, Bedescrip- 
tions of, Part II., by G. Massee, 90- 
119. 

-On some, from the West Indies, 

by Annie Lorrain Smith, 1-19. 

Gagea paueiflora, Turcz ., 199; men¬ 
tioned, 150, 219, 246. 

Galaxaura rugosa, Lamer., 481. 

Galium triflorum, 137. 

Gamopetake, 226. 

Gareinia sp., 27. 

Garuga paeifiea *, Bur kill, 30. 
Gasteromyeetes, 1. 

Gaultherxa fragrantissima, Wall, 434; 

mentioned, 440, 451, 462. 

Gazcmia diffusa, Spreng., 362. 

Geigeria, Griessel, 342. 

odontopera, O, Hoffm 342. 
Gelidium rigidum, J. Agh ., 481; men¬ 
tioned, 476, 477. 

Genieularia, Be Barg, 536, 

elegans *, W. § G. S. West, 536; 
mentioned, 524,- 554, 555. 


Genieularia spirotsenia, Be Barg, men¬ 
tioned, 537- , 

Geniosporum elongatum, Benth 434; 

mentioned, 450. 

Geniostoma rupestre, Forst., 47. 
Gentiana, 209, 219, 221, 229, 254. 
amoena, 231. 

aquatica, Linn., 190; mentioned, 
219, 235, 244, 
aremria, Maxim., 191. 
barbata, 207. 
eachemerica, 137. 
cordisepala, mentioned, 158, 249. 
decumkens , HemsL, 191. 
faleata, Turcz., 190 ; mentioned, 
244, 258. 

Hedini, mentioned, 158, 249. 
liumilis, Steven , 190; mentioned, 
219, 244. 

nubigena, Fdgcw., 191; mentioned, 
138, 139, 231, 244. 

Kockhillii, HemsL, 191; mentioned, 
150, 219, 244, 255. 
sedifolia, H. B. K., 89. 
sp., 139. 

sqnarrosa, Ledeb., 191; mentioned, 
132, 244. 

tenella, Bottl., 191 ; mentioned, 
219, 235, 244,257. 
thiansehaniea, Bupr,, 191; men¬ 
tioned, 244. 

Tkomsoni, C. B. Clarke , 191; 
mentioned, 219, 220, 244. 
Gentianacece, 89, 190, 226, 228, 229, 
244, 250, 251. 

Geophila reniformis, D. Bon, 43. 
Geopyxis subgranulata, Berk. $ M. A. 
Curt., 317. 

Gepp, Mrs. Antony, List of Marine 
Algae collected at the Maidive and 
Laccadive Islands by J. S. Gardiner. 
See Barton (Ethel S.), 475-482. 
Geraniacese, 84, 171, 227,229, 241,250. 
Geranium cicutarium, Linn., 84. 

collinum, Stepk, 171; mentioned, 
222, 241. 

pratense, Li mi., 140. 

Gerbera Delavayi, Franck, 511. 

Henryi *, Bunn , 511. 

Jamesoni, Bolus, 367, 

Germination, on the, of the Seeds of 
Davidia involucrata, BailL, by W. 
Lotting Hemsley, 556-559. 

Glaux maritima, Linn., 190; men¬ 
tioned, 139, 244. 

Gleiehenia dichotoraa, Hook., 62 ; men™ 
tioned, 22. 

Glenoclinium cinctum, 536. 

Glochidion zeylanicum, A , Juss., 434 ; 
mentioned, 445, 450, 451, 453, 460, 
462, 
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Grlceocystis gigas, Lmigerh 531. 

Glycerin distans, Wahtenb ., 204. 

-var. convoluta, Trautv., 204. 

-forma nan a, 204. 

Glycine tabacina, Benth 34. 

Gnaphalium, mentioned, 113. 

thibeticum, 213. 

Gnetacere, 198, 240, 249, 250. 

Goclmucc rhahclospora, Sacc., 110. 
Gomphonema acuminatum, Ehrenh., 
533. 

constrictum, Ehrenh., 533. 
geminatum, Agh., 533. 
Gomphosphteria lacustris, Chodat, 
534. 

Gonatozygon Iunahani, jRabcnh., 524, 
Ralfsi, Be Barg, 524. 
Gongrothamnus, Steeiz, 351. 

Hildebrantii, Oliver 4* Hiern, 
351. 

Goodeniacem, 44. 
r Gooringia, Williams, 253. 

Gossyphium brasiliense, Maef., 28; 
from Yavau, 22. 

Gracilavia crassa, Harv., 481; men¬ 
tioned, 476. 

Graminece, 60, 90, 146, 202, 216, 221, 
228, 247, 250, 251. 

Grammothele grisea, Berk. 4' Curt., 8. 

lineata. Berk. 4 Curt., 8. 

Grapkium Desxnazierii, Saxo., 13. 
Graptopbyllnm siphonostena, F. Muell, 
49. 

Gravitational Sensitiveness of the Root- 
tip, On a Method of Investigating, 
by F. Darwin, 266-274. 

Grewia Malococca, Linn. /., 29. 

Groves, H., & Jas. Groves. The Use of 
Linnean Specific Names, 368-374. 
Groves, Jas. The Use of Linnean 
Specific Names. See Groves, II. 
Guepinia spathularia, Fr., 11. 

Guettarda speciosa, Linn., 42. 

Guioa glauca, Bad,Ik., 33. 

Guizotia, Cass., 344. 

Schultzii, Hochst 344. 

-var. sotikensis * , S. Moore, 

344. 

Guldenstmdtia himalaica, 137. 
Gutenbergia, Sch. Bip., 306. 

corclifolia, Oliver $ Hiern , 313. 
polycepbala, Oliver cf Hiern , 307. 
Ruppelii, Sch. Bip., 306. 

Guttiferse, 27. 

G-ymnandra kunawumisis, Royle, 194. 

Thmsoni, C. B. Clarke, 194. 
Gymnosperinse, 226. 

Gymnosporia vitiensis, Seem,, 32; from 
Yavau, 21. 

Gymnozyga moniliformis, Ehrenh,, 
531. 


Gymira, Cass., 352. 

l^seudo-China, DC., mentioned, 
441, 443, 444,452. 

-var. hispida, 434. 

vitellinei, Benth., 352. 


Halenia elliptica, 209. 

Halimeda incrassata, Lcrnx., 476. 
Opuiitia, Lamx., 47G. 

- forma Lamourouxii, men¬ 
tioned, 476. 

-- forma triloba, Bart., 476. 

-forma typica, Bart,, 476. 

Tuna, Lamx., forma platvdisca, 
Bart., 475. 

Haliseris delicatnla, Agh., 477. 

Halodule australis, Miq., 58. 

uninervis, Bom., 58. 

Halogeton, 208. 

glomeratus, 0. A. Meg., 190 ; men¬ 
tioned, 219, 235, 245. 

Halopkila ovata, Gaudich., 56. 
Halorrhagidaeese, 178, 229, 242, 250. 
Balostachys orgyalis, 207. 

Haloxylon Ammodendron, 208. 
Halymenia formosa, Harv., 481. 
sp., 482. 

Hamadryas andicola, Hook., 83. 
Hapalosiphon hibernicus, West 4 G. S. 
West, 534. 

Haplocarpha, Less., 363. 

scaposa, Harv., 363. 
llarpocbytrium Hedinii, Witte, 158. 
Harpullia sp., 33. 

Hedyotis Lawsonia?, Wic/ht cf Am., 
434; mentioned, 440, 450, 451. 
456, 457, 462. 

verticillariB, Wight § Am., 434; 
mentioned, 444, 452, 457, 459’ 
460, 462, 463. 

Hedysaruin, 207. 

Arbuscula, 208. 
midtijugum, 207. 

Helenioideie, 350. 

Helianthoidem, 342. 

Helicbrysum, VailL, 332. 

achyroclinoides * , S. Moore, 332. 
albo-brunneum *, S. Moore, 334. 
argyrantkum, O. Hoffm., 334; 

mentioned, 337. 
argyrospkaerum, DC., 333. 
auricnlatum, Less., 339. 

Ceres *, S. Moore, 337. 
cymosum, Less., 339. 

- var. com pactum, Vat fee, 

339. 

Danae, S. Moore, mentioned, 
337. 

elegantissimum, DC., 333; men* 
tioned, 334, 
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Heliekrysum Elliotii *, S. Moore, 

335. 

felinum, Less., mentioned, 335. 
floccosum, Klatt, mentioned, 337. 
foetid um, Cass., mentioned, 335. 
fulgidum, Willd mentioned, 

336. 

- Tar. nanum, DC., mentioned, 

336. * 

gerberasfolium, tick. Dip., 338; 

mentioned, 339. 
giobosum, Sch. Dip., 338. 

Gregorii *, S. Moore, 335. 
bebelepxs, DC., 337. 

Hohnelii, Sahweinf, mentioned, 

337. 

Kilimanjaro Oliver , 335; men¬ 
tioned, 337. 

Kirkii, Oliver tj* Hum, 335. 

Lastii, Engl., 339. 
leiopodium, DC., 338. 
leptolepis, DC., 333. 
lucilioides, DC., 337. 
maraguense, 0. Hoffm., 338. 

Meyeri-Jobannis, Engl., 334. 
nandense *, 8. Moore , 333. 
nudifolium, Less., 338. 
ruwenzoriense *, S. Moore, 338. 
setosum, Hare., 335. 

Stuhlmanni, 0. Hoffm., 333. 
Taylorii * , S. Moore, 336. 
tillandsiaefolium, 0. Hoffm., 338. 
undatum, Less., 338. 

Helicomyces mirabilis, Deck, 11. 
llelotiella aureo-coceinea, Berk. $ M. 

A. Curt., mentioned, 109. 

Ifelotium Carmichaeli, Massee, 92. 
croeinum, Berk. <J* M. A. Curt., 
! 02 . 

Fergussoni, mentioned, 117. 
melleum, Berk. Broome, 117. 
nitidulum , Massee, 94. 
sclerotioides, Berk., 116. 
yirgulfcorum, Karsten, mentioned, 
95. 

Hemsley, W. Sotting. On the Germina¬ 
tion of tbe Seeds of Davi&ia involu- 
erata, Bcdll., 556-559. 

Hemsley, W. Bolting, and Pearson, H. 
H. W. On a small Collection of 
dried Plants obtained by Sir Martin 
Conway in the Bolivian Andes, 78-90. 

-. The Flora of Tibet or High 

Asia; being a Consolidated Account 
of the various Tibetan Botanical 
Collections in the Herbarium of the 
Eoyal Gardens, Few, together with 
an Exposition of what is known of 
the Flora of Tibet, 124-265. 
Hepatic®? iniegrifolia, DC., S3. 
Heptapleurum Hoi *, Dunn , 498. 


Heptapleuruin bypoleucum, Kurz, 499. 
macrophyllum * , Dunn, 499. 
productmn *, Dunn, 499* 
racemosum, Bedd., 498. 
stellatum, Gaertn., 434 ; mentioned, 
441, 444, 445, 453, 462. 
Wallichiannm, C. B. Clarke, 499. 
Heracleum Brunonis, 137. 

Heritiera littoralis, DC., 28. 
Herminium, 229. 

Hemandia, Mcerenhoutiana, Gtiill., 52. 

peltata, Meissn., 52. 

Hcteroelueta asteroides, DC., 180. 
Heterokontse, 532. 

Heteropogon contortus, Becrnv. ex Roan. 
^ Sekidt, 61. 

Heydenia trichopbora *, A . L. til mil hi 
13,19. 

Hibiscus Abelmoschus, Linn., 28. 

tiliaceus, Linn., 28. 

Hierochloa laxa, 138. 

Himanthalia lorea, Lgngh Myriactis 
Arescbougii, Batters, growing on, 
670-675. 

Hippophae, 207, 208, 209, 223. 

Ehamnoides, Linn., 198; men¬ 
tioned, 138, 139, 218, 246. 
Hippuris vulgaris, Linn., 178; men¬ 
tioned, 139, 208, 218, 242, 257. 
Hiptage arborea, Kurs, 487. 

minor, Dunn, 487. 

Hirneola polytricha, Mont., 11. 
i Hochstetteria, DC., 366. 

Schimperi,- DC., ,366. 

Hobnelia, Schiveinf., 306. 

vernonioides, Sehweinf., 306; men¬ 
tioned, 367. 

Holotrichze, 77. 

Homalantbus pedicellatus, Bcnth 55. 
Hoya australis, R. Br 47. 

Humaria bella, Berk. Curt., 13. 
granulata, Sacc., 117. 
ruberrima, Berk . 8f Broome , 117. 
Tbozetii, Sacc., 91. 

Hutchimia tibetiea, Thoms., 168. 

Hyalotheca dissiliens, Breh ,, 531. 
mucosa, Ehrenb., 531. 
neglecta, Radb ., 531. 

Hydnum versicolor, Berk. Broom, 7. 
Hydrangea pubescens, 209. 

vulgaris, mentioned, 101. 

Hyd rochari daeeae, 56. 

Hydroclathrus caucellafcus, Borg , 479. 
Hydrocotyle asiatica. Linn., 40. 
Hymenoebmte aspersa, Berk. § M. A. 

badio-ferruginea, Lev., 9. 
damsBcornis, Lev., 9. 
scabriseta, Cooke, 9. 

Hymenolaena sp. } 208. 

Hymenomycetes, 2. 
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Hy m en oscypha, Carmichaeli, Phillips, 92. 
exarata, Berk., lit), 
leiicopsis, Berk. § M. A. Curt., 
101 . 

nit Mulct, Phillips, 94. 
viridi-atra, Berk. <|* M. A. Curt., 
101 . 

Hypecoum lepfcocarpuw, Hook. f. 4' 
Thoms., 164; mentioned, 208, 219, 
239. 

Hypericacese, 84, 227. 
Hypericophyllum, A .Revision of the 
Genus, with Notes on certain allied 
Genera of Composite, by N. E. 
Brown, 120-123. 

Hypericophyllum, Stects, 121-123, 
350. 

angolense, B. E. Brown, 122. 
compositarum, Stectz, 122; men¬ 
tioned, 120, 

r congoense, B. E. Brown, 123. 
datum, B. E. Brown , 122, 123. 
scabridum, N. E. Brown*, 122; 
mentioned, 350. 

Hypericum dubiurn, Leers , mentioned, 
372. 

indecorum, H. B. K., 84. 
inultiflorum, H. B. K., 84. 
mvsorense, Hcyne, 434; mentioned, 
440, 443, 444, 450, 454, 460, 
462. 

perforatum, Linn., mentioned, 
372. 

pilosiun, Walt., 454. 
quadrangulum, Linn., mentioned, 
373 

silenoides, H. B. K., 84. 
tarquense, H. B. K., 84. 
thesiifolium, H. B. K., 84. 
nliginosum, H. B. K., 84. 
virgatum, Lam., 454. 
Hyphomyeetes, 11. 

Hypoehceris sessiliflora, K B. K, 88. 
Hypocrea delicatula, Tut., 18. 

rubiginosa*, A . L. Smith , 18, 19. 
rufa, Fr., 17. 

Hypolepis tenuifolia, Bernh. , 63. 
Hypomyces arenaeeus *, A. L. Smith, 
17, 19. 

Hy poxy loo colliciilosuin, Bits., 13, 16. 
effusum, Bits., 16. 
perforatum, Fr., 16. 
rubiginosum, Fr., 16. 

Hysteriacem, 90. 

Iberidella Andersoni, Hook./, el Thoms., 
168; mentioned, 240. 
IlexAquifolinm,hypoderm in sun-leaves 
of, 662. 

opaea, mentioned, 112. 

Impatiens Thomsoni, 137. 


Iiuperata exaltata, Brongn 61. 
Incarvillea Bonvaloti, 213. 
com pacta, 209. 

Principis, 213. 

Incomplete, 226. 

Indict, 570. 

Indigofera Anil, Linn., 34. 

scabrida * , Bunn, 487. 

InefHgiata neglecta, West 6r. S. JK, 
531. 

Inocarpus edulis, Forst, 85. 
Integrifolise, 568, 570. 

Inula, Linn., 340. 

acervata *, S. Moore, 340. 
Bakeruma, O. Hoffm., 340. 
confertiflora, A. Rich., mentioned, 
342. 

glomerata, Oliver 4 Hicrn, men¬ 
tioned, 341. 

macrophylla, Sch. Bip., 340. 
shirensis, Oliver, 340. 

Stuhlmanni, 0. Hoffm., mentioned, 
342. 

subscaposa *, S. Moore, 841. 
Welwitschia, 0. Hoffm., mentioned, 
341. 

Inuloideae, 331. 

Ipomoea biloba, Forsk ., 48. 

Bona-nox, Linn., 48. 
coccinea, Linn., 48. 
congests, B. Br., 48; mentioned, 
23. 

denticulata, Choky, 48. 
dentieulata, Seem., 47. 
grandiflora, Lem., 47. 
nyiupheasfolia, Blume, 48. 
peltata, Choky, 48. 

Pes-Capra, Both, 48. 
pliylloneura, Baker, 48. 
Turpethum, B. Br., 48. 

Iridacem, 199, 228, 246, 250. 

Iris, 207, 210. 

ensata, 208. 

Thoroldii, Baker, 199; mentioned, 
220, 235, 240, 255. 

Irpex mollis, Berk. § M. A. Curt., 8. 

sinuosus, Fr., 8. 

Isaria eitrina, Pers., 33. 

clayata, Bitm., 12. 

Isopyrum biternatum, 458. 

grand iflomm, 226. 

Ixora samoensis, A . Gray, 42. 

--var, glabricalyx, Bur kill, 42. 

Jardinia plumosa, Sch. Bip., mentioned, 
313. 

Jasminum angustifolium, Vahl, 436; 
mentioned, 443, 452. 
didymum, Forst. 45. 
simplieifolium, Forst. f, 45. 
Jatropha Ourcas, Linn., 53. 
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Jaurnea, Bers., 120. 

altissima, Klatt, 123. 
angolcmis , 0. Hoffm., 122. 
compositarum, Bentb. & Hook, L, 
. 122 . 

compositarum * Durand & Schinz, 
126. 

compositarum, Klatfc, 122. 
congensis , 0. Hoffm., 123. 

0. Hoffm., 123. 

Johmtuni, Baker, 122. ' 

Olivcri, Vatke, 122. 

Juncace®, 200, 228, 220, 247, 200. 
Juncus, 220. 

leucomelas, Hoyle, 200. 
mcmbranaccus, Hemsl., 200. 
minimus, 231. 

Thomson i, Bnchenau , 200; men¬ 
tioned, 236, 247. 

Juniperus, 218, 220. 
communis, 138. 
inacropoda, 138. 

Justicia procumbens, Linn., 436. 
Pseudo-Sabina, 138, 208. 

Kalidium, 207, 208. 

gracile, Fend, 195; mentioned, 
20S, 245, 258. 

Xarelinia, 207. 

Karschia Ittoxami, Sacc., 107. 

lignyota, mentioned, 107. 

Kctcleeria Bamliana , 655. 

Fortunei } 654. 

Kirchneriella, 554. 
lunaris, Moeb., 531. 
obesa, Schmidle, 531. 

Kissenia, mentioned, 81. 

Kleinbovia Hospita, Linn,, 28. 

Kneiffia candidissima, Berk. Bav., 8. 
setigera, Fr. t 8. 

Knoxia platycarpa, Am., mentioned, 
451. 

- var. birsuta, 436, 440, 451, 

456, 457. 

Kobresia, 150. 

Eoyleana, Boeck., 212, 

Sargentiana, Hemsl,, 150, 200, 247, 
255. 

sebcenoi des,Boeck,, 200; mentioned, 
236, 247. 
tibetica, 210. 

Kochi a mollis, 208. 

Kretzschmaria coenopus, Sacc,, 16. 
Ivyllingia monocepbala, Both, 59. 

Labiates* 50, 89, 194, 226, 228, 229, 
246, 250, 251. 

Laccadive and Maidive Islands, List 
of Marine Alga; collected at the, by 
J. S. Gardiner. By Ethel S. Barton 
(Mrs. Antony Grepp), 475-482, 


Laclmea barbata, Masses, 13. 

stictica, Sacc., 13. 

Laetuca, Tourn., 367. 

Deasvi, S. Moore, 188: mentioned, 

• 243,255. 

lilicata, But hie, 513. 
glandulifera, Hook. 367, 

Henryi * , Bunn, 512. 
humifusa * , Bunn, 512. 

Lessertiana, C. B. Clarke, 189 ; 

mentioned, 139, 243. 
macrorhiza, Hook. /., 513. 
paradoxa, Sch. Bip., 367. 

Prattii*, Bunn, 513. 
racemifera, Hook./., 512. 
rapunciiloides*, Bunn, 512; men¬ 
tioned, 137. 
scoria, Mig., 512. 
stolonifera, A. Crap, 512. 
umbrosa * , Bunn , 513. 
Lagenopbora Billardieri, Cass., 436; 

mentioned, 443, 452, 457. 

Lagerheima splicerospora, Sacc., 106. 
Lagotis, mentioned, 150, 209, 229. 
brachystachya, Maxim., 193; men¬ 
tioned, 245, 258. 

deeumbens, Bupr., 194; mentioned, 
231,235, 245. 

glauca, J. Gaertn,, 194; mentioned, 
139, 245. • 

-var. kunawurensis, Hook, f., 

194. 

Lambertiana, mentioned, 569. 

Lamium rbomboideum, Bmih., 195; 
mentioned, 245. 

Lancea tibetica, mentioned, 209. 
Landtia, Less., 363. 

Blippellii, Benth. Hook.f, 363. 
Larix americana, 635,636, 638. 
dahunea, mentioned, 642, 653. 
decidua, 633, 636. 
japonka, 634. 

1 Griffithii, 654. 

Lyalli, 654. 

leptolepis, 634, 641, 843, 645, 651. 
occidentalis, 654. 

Laschia pezizmformis, Berk. § M. A . 
Curt. , 7. 

tremellosa, Fr., 7. 

Lasiagrostis, 207, 

mongholica, Trim efc Bupr., 202; 

mentioned 139. 
splendens, 208. 
tmmla, Bupr., 203. 

Lasiosiphon eriocepbalus, Beene., men¬ 
tioned, 444, 450, 451, 455. 

-var. zeylanicus, 436. 

Latifolite, §, 362. 

Lathyrus articulatus, mentioned, ftnote 
267. 

tuberosus, mentioned, 558., 



INDEX. 


694 


Lauracea?, 52. 

Laurencia sp., 481, 482. 

Lauras Benzoin, mentioned, 110. 

Sassafras, mentioned, 110. 

Lavenders (Sea), British (G. Clandge j 
Druce), 66-77. j 

Lecanidion lividv.m , Lainbotte, 105. j 

Leguminosm, 83, 85, 146,171, 215, 222, 
226, 241, 250-253. 

Lentibulariaceas, 228. 

Lentinus Lecointei, Fr., 2. 

Lenzites applanata, Fr., 3. 
ealveseens, Berk., 3. 
exilis, Klotzsch, 3. 
repanda, Fr., 3. 
striata, Swartz, 3. 
subcervinus, Berk. §'M. A. Curt 3. 
villosus, Klotzsch, 3. 

Leontodon KuntMana, Wall., 186. 

leucanthus, Ledeb., 188. 
Leontopodnun alpinum, Caw., 181; 
mentioned, 207, 226, 231, 234, 
243, 257. 

—- var. Stracheyi, Hook, f., 181. 
Stracheyi, C. B. Clarke , 181; men¬ 
tioned, 243, 

Lepiclella, §, 314. 

Lepidium capitatum, Hook.f. cl Thoms., 
168; mentioned, 137, 232, 240. 
cordatuw, B Hid., 168 ; mentioned, 
240, 258. 

latifolium, Linn., 168 ; mentioned, 
240. 

Lepironia mueronata, Sick., 59 ,* men¬ 
tioned, 22. 

Lespedeza cystisoides, Benth., 488. 
lanceolata *, Bunn, 488. 
latifolia*, Bunn, 488. 
velutina, Bunn, 488. 

Leueas flaccida, JR. Br„ 50. 

Lichen opsis magnifica, Sacc., 105. 
Liebmannia Harveyana. J. Agh men¬ 
tioned, 478, 479. 

Laecadivarum *, Barton, 478, 
482. ^ 

Ligularia, §, 505. 

Ligularia nana, Leone., 184. 

Ligustrum Walkeri, Beane., 436; men¬ 
tioned., 443, 451. 

Liliacea*, 57, 199, 228, 229, 246, 250. 
Limonium, Tmirn 73, 77. 
auriculasfolium, Void, 77. 

-var. Lodartii, 77. 

lyelmidifolium, O. Krnitse , 77. 
occidental, Lloyd, 77. 

-var. intermedium, 77. 

rariflorum, O. Kmitze, 77. 
retieulatum, Mill., 77. 
vnlgare, Mill., 77. 

——- var. pyramidaie, 77. 
Lindelqfia Benthami, Hook.f., 140,212. 


Lindsaya ensifolia, Sw., 63; mentioned, 

22 . 

Linnean Specific Names, The Use of, 
by Henry Groves and Jas. Groves, 
368-374. 

Linociera pauciflora, C. B. Clarke, 45. 
Linum, mentioned, 558. 

Liquidambar, mentioned, 115. 
Lithothamnion, mentioned, 476. 

Litsea zeylanica, Fees, 436 ; mentioned, 
444, 451. 

Littledalea, HcmsL, mentioned, 152. 
tibetica. Hemal., 204; mentioned, 
236, 247, 258. 

Loasa chigmtenm , Meyen, 85. 

Loasacem, 85. 

Lobelia nana, B. B. K., 88; mentioned, 
. 8S * 

nicotians folia, Heyne, 436; men¬ 
tioned, 446, 449, 457. 

Loganiacete, 47. 

Lonicera, On the Synanthy in the 
Genus, by E. A. Newell Arber, 463- 
474. 

Lonicera, mentioned, 141, 208, 209. 
alpigena, Linn., mentioned, 137, 

465, 467-472 % 

angustifolia, Wall., mentioned, 
468. 

arborea, Boiss., mentioned, 469. 
Aucheri, Jaab, § Spach, mentioned, 
470. 

hracteata, Boyle, 180. 
bracteolaris, Boiss. § Buhse , men¬ 
tioned, 460. 

cserulea, Linn., mentioned, 469- 
473. 

aerulescens, Bipp., mentioned, 

466. 

calcarata, Hemsl., mentioned, 468. 
Caprifolium, Linn,, 464. 
caucasiea, Ball., mentioned, 469. 
Cliamissoi, Bunge, 468. 
chlamydopliora, C. Koah , men¬ 
tioned, 469. 

ciliata, Mil hi,, mentioned, 406. 
conjugalis, Kell., mentioned, 468. 
decipiens, Hook. f. Thoms., men¬ 
tioned, 466. 

discolor, LindL, mentioned, 468. 
Ferdinandi, Branch., mentioned, 
470. 

flavescens, Bipp., mentioned, 469. 
floribunda, Boiss . cf Buhse, men¬ 
tioned, 466. 

fragrantissima, LindL $ Baxt., 
mentioned, 466. 

glauca, Hook. f. § Thoms., 140; 
mentioned, 137. 

Glebni, F. Schmidt , mentioned, 
468. 
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Lonicera glufcinosa, Vis., mentioned, 468. 
gynochlamydea, Hemsl men¬ 
tioned, 470. 

kellenica, Qrph,, mentioned, 466. 
bispida, Pall., 180; mentioned 
209, 217, 242. 

kypoleuca, Beene ., mentioned, 470. 
iberica, C. Koch, mentioned, 469, 
470. 

involucrata, Banks, mentioned, 
469,470. 

Kesselringi, Read, mentioned, 
468. 

leiophvlla, A. Kern., mentioned, 

m. 

ligustrina, Wall., mentioned, 470. 
Maacki, Maxim., mentioned, 469. ! 

Maximowiczii, Maxim., men- : 
tioned, 466. 

microphylla, Will cl., mentioned, 

468. 

minuta, Batal., mentioned, ftnote 
470. 

nigra, Linn., mentioned, 466, 

469. 

oblongifolia, Hook., mentioned, 
468. 

obovata, mentioned. 137. 
orientals, Lam., mentioned, 468. 
parvifolia, Edgew., mentioned, 
209, 468. 

Periclymenum, Linn., 464. 
pbyllocarpa, Maxim., mentioned, 
466. 

pileata, Oliver, mentioned, 470. 
quinquelocularis, Hardw., men¬ 
tioned, 470. 

rupicola, mentioned, 209. 
Senmitziana, Bipp., mentioned, 
468. 

spinosa, Jaccp, mentioned, 469. 
Standisliii, Hook., mentioned, 466. 
szecbuanica, Batal., mentioned, 
468. 

tangutica, Maxim., mentioned, 
468- 

Tatarinowii, Maxim., mentioned, 
466. 

thibetica, mentioned, 213. 
tomentella, Hook. f. <J* Thorns., 
468. 

triebosantba, mentioned, 213.' 
yesicaria, Komar, mentioned, 470. 
Xylosteum, Linn., 464, 465, 467. 
Loranthaceaj, 52. 

Lorantbus insularum, A. (drag, 52. 
Lnpinus, mentioned, 82, 85. 

I/ychnidea, Bill., mentioned, 72. 

Lychnis apetala, Linn., 169; mentioned, 
226, 230, 240. 

bracbypetala, Sort, Berol., 140. 


Lychnis macrorbiza, Bogle, 169 ; men¬ 
tioned, 240. 

Lycium turcomanieum, mentioned, 
207, 208. 

Lycogala, mentioned, 117. 

Lycoperdon fuligineum, Berk. 

Curt., 2. 

leprosum, Berk. 4* Bav., 1. 
pyriforme, Schaeff., 2. 

Lycopersicum esculentum, mentioned, 
472. 

Lyeopodiaeeae, 62, 

Lycopodium cernuum, Linn., 62; men¬ 
tioned, 22. 

Lyngbya limnetica, Lemm., 534. 
versicolor, Gomont, 534. 

Lythraeem, 39. 


Maba elliptica, Forst., 45. 
lateriflora, Hiern, 45. 
samoensis, Hiern, 45. 

Maearanga Harvey ana, Mueli Arg 
54. 

Macromitrium sulcatum, mentioned, 
100 . 

Masa nemoralis, BO., 44 ; mentioned, 

I 21. 

! Magnolia glauca, mentioned, 92. 

Henryi * , Dunn, 484; mentioned, 
483. 

pterocarpa, Boxh., 484. 
i Maidive and Laccadive Islands, List 
; of Marine Algm collected at the, 
by «T. S. Gardiner. By Ethel S. 
I Barton (Mrs. Antony Gepp), 475- 
! 482. 

Mallomonas acaroides, Pcrtg, men¬ 
tioned, 521, 523. 

Malvaceae, 27, 84. 

Malvastrum flabellatum, Wedd., 84; 
mentioned, 80. 

Manihot utilissima, Pohl, 54; men¬ 
tioned, 22. 

Marasmius rigidus, Mont, 2. 
rotalis, Berk. Broome, 2. 
i Mariseus albescens, Gand'wh., 58. 
cyperinus, Vahl, 58. 
flabelliformis, H. B. K., 58. 
Sieberianus, Sees, 58. 

Marsea, Adans., 327. 

abyssinica, Sch. Bip 329. 
boranensis * , S. Moore, 328. 
Celebris * , S. Moore, 329. 
pyrrhopappa, Hiern, 327 ; men¬ 
tioned, 328. 

ruwenzoriensis *, & Moure, 

( 327. 

spartioides, Hiern, 328. 
subscaposa, O. Hoffnt., 328, 
j variegata, Sch. Bip., 328. 
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Massee, George. Kedescriptions of Ber¬ 
keley’s Types of Fungi, Fart II., 
90-119. 

Masters, Maxwell T. A General View 
of the Genus Finns, 560-659. 
Mechanical Stimulus, Electric Response 
in Ordinary Plants under, by Prof. 

J. 0. Bose, 275-301. 

Meconopsis horridula, Hook. f. $' 
Thoms 164; mentioned, 220, 
222,232,239. 

integrifolia, Franck., 164; men¬ 
tioned, 209, 239, 258. 
punicea, mentioned, 209. 

Medicago deiiticulata, Willd., 85. 
Melantkera, Bohr., 344. 

acuminata *, S. Moore, 344. 
pungens, Oliver § Hiern, men¬ 
tioned, 344. 

Melastomaeem, 25, 39. 

Melia Azedarach, Linn., 31, 

Meloehia odorata, Forst., 28. 

Melodinus scandens, Seem., 45. 

Titiensis, Bolfe, 45. 

Melosira granulata, Balfs, 535. 
Memecylon Harveyi, Seem., 39; men¬ 
tioned, 25. 

Menispermacese, 2(5. 

Meridiana, Hill, 362. 

diffusa, Spreng 362. 

Merismopedia glauca, Nag., 534. 

Meryta macrophylla, Seem,, 40. 
Micrasterias, Agh., 538. 
amerieana, Bcdfs, 526. 
conferfca, Lund., 525, 553. 
eruciata, G. C. Wall., 552. 
denticulata, Bred., 525. 
fureata, Agh., 526, 553. 

Jcnneri, Ilalfs, 526. 

Murrayi * , W. <$' G. S. West, 538 ; 
mentioned, 536, 554, 555. 

-vur. triquetra *, W. $ G. 

S. West, 538; mentioned, 526, 

' 555. 

■ papillifera, Breh., mentioned, 

538. 

pinnatiffda, Balfs, 526. 

-var. trigona, West , mentioned, 

539. 

radiosa, Balfs, 538; mentioned, 
525. 

- var. ornata, Nordst., 538; 

mentioned, 525. 
rotate, Balfs, 525. 

Microcystis elabens, Kilts., 534. 

incerta, Lemm., 534, 

Microglossa, BO., 326. 

angolensis, var. linearifolia, O. 

Hojfm ., mentioned, 327. 
densifiora, Hook. fit, 326. 

Elliotii *, S. Moore, 327. 


Microglossa Hildebrandtii, O. Hojfm 
327. 

volubilis, BO., 326. 
zeylanica, Benth., 436 ; mentioned, 
443, 452, 457. 

Microgromia socialis, mentioned, 523. 
Micromelura piibescens, Btume, var. 

glabrescens, Oliver, 30. 

Micromeria boliviana, Benth., 89. 
Microtrichum, §, 515. 

Microula, mentioned, 253. 

Benthami, 0. B. Clarke, 192; 

mentioned, 138, 146. 
sikkimensis, HemsL, 192; men¬ 
tioned, 150, 151, 244. 
tibetica, Benth., 192 ; mentioned, 
146, 216, 235, 236, 244. 

Milamo, Plants found at and near, 137- 
138. 

Mimosa pudica, Linn., 36. 

Mimulus luteus, Linn., 89. 
sp., 89. 

; Mitrula rufa, Sacc., 13. 
j “ Mali-papalagi ” or White Mans 
Orange, 22. 

“ Mali Toga ” or Tongan Orange, 22. 
Mollissa alligata, Berk. § Broome, 98,99. 
Andropogonis, Berk, cf M. A. Curt., 
100 . 

apicalis. Berk. Broome, 99. 

Arundinariaj, Berk. <f* M. A. Curt., 
96. 

eusfcegimformis, Berk. <$* M. A . 
Curt, 9S. 

exidieila, Berk. M. A. Curt., 97. 
fracta, Berk. § M. A. Curt, 1U0. 
miltophthalama, Berk, f M» A. 

Curt., 96, 97. 
olivaeeo-lutea, Berk., 97. 
peristomialis, Berk, tj* Broome, 99. 
saecharifera, Berk., 114. 
stramineitm, Phillips, 95. 
Momordiea Charantia, Linn., 39, 
Monoeotyledones, 226. 

Moore, Spencer Le M. A Contribution 
to the Composite Flora of Africa, 
305-367. 

Morina Coulteriana, Bogle, 180; men¬ 
tioned, 242. 

Morinda citrifolia, Linn., 42. 

Forsteri, Seem., 42. 

Mougeotia elegantula, With., 524. 
spp., 524. 

I Mucuna gigantea, DC, 34 ; mentioned, 

22 . 

Mulgedium tataricum, 207. 

Musssencla frondosa, Linn., 40; men¬ 
tioned, 456, 460, 462. 

-var. zeylanica. 436. 

Mutisiacece, 82, 365. 

Myeena citrinella, Firs., 2, 
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My metis Arescliougii, Baiters, growing 
on Himanthalia lorea, 670-670. 
pulvinata, mentioned, 673. 
stellulata, Batters, mentioned, 673- 
675. 

Myriactis Arescliougii and Coilodesme 
californica, Notes on, by May Ratb- 
bone, 670-675. 

Myricaria elegans, Boyle, 170; men¬ 
tioned, 139, 240. 

germanica , Desv., Tar. prostrata, 
Thiselton-Dyer, 170; mentioned, 
145,207,208. t 

prostrata, Hook*/. f Thoms., 170; 
mentioned, 217, 233, 240. 

Myriophyllum altemiflorum, men¬ 
tioned, 256. 

spicatum, mentioned, 256. 
yertieillatum, Linn,, 178; men¬ 
tioned, 218, 233, 242, 256, 257. 

Myrsinacea?, 44. 

Myrsine eapitellata, Wall., mentioned, 
450, 451, 455. 

-var. lanceolata, 436. 

Myrtaceai, 37. 

Myxophycece, 534, 535. 


Nabela collaris, 523. 
flabellulum, 523. 

Naiadaceae, 58, 200, 229, 247, 250. 
Nardostachys Jatamansi, 137. 
Nasturtium officinale, mentioned, 558. 

tibeticum, 209. 

Navicula alpina. Kilts., 533. 
divergens, Rolfs, 532. 
elliptica, Kiitz., 533. 

-yar. minima, V. Houtte, 533. 

gibba, Kilts., 532. 
major, Kilts., 533. 
nobilis, Kilts., 533. 

Neetria chrysocoma, Bed. cji* Yogi, 17. 
laeticolor, Berk . f Curt., 17. 
Russellii, Berk, f Curt., 17. 
sanguinea, Fr., 17. 

Nelitris Forsteri, Seem., 37. 

Nepeta, mentioned, 254. 
bracteata, 138. 

decolorans, Hemsl, 194 ; men¬ 
tioned, 235, 245, 255. 
discolor, Boyle, 194; mentioned, 
137, 245. 

longibracteata, Benth., 194; men¬ 
tioned, 216, 235, 245. 
spicata, mentioned, 137. 
supina, Steven, 194 ; mentioned, 
139, 245. 

thibetica, Benth., 194; mentioned, 
139,231,245. 

Thomsoni, Benth,, 195; mentioned, 
245. 


Nepbroeytium Agardhianuin, Bag., 
531. 

lunatuw, West, 531. 

Nephrodium acuta, Brest, 64. 

-w. rufescens, 64, 

dissectum, Desv., 64. 
invisum, Carr nth., 64. 
latifolium, Baker, 64. 
molle, j Desv., 64, 
uniturn, B. B/\, 64. 

Natrium Digitus, Itsigs. f Bothe, 524. 
Nidorella, Cass., 326. 

microcephala, Stecis, 326. 
pedunculate, Oliver , mentioned, 
326, 329. 

resedifolia, DC., 326. 
solidaginea, Hiem, mentioned, 
326. 

Welwitscliii * , S. Moore, 326. 
Nintova, Sweet, 463. 

Nitraria, mentioned, 207, 208, 210, 
223. 

Schoberi, Linn., 171; mentiond, 
217, 241, 256, 258. 

-var. orgyalis, 208. 

Nitzschia Palea, W. Sm.. 534. 

Nostoc microscopicum, Carni., 534. 
Notholca longispina, Kcllicott, 523 ; 

mentioned, 521. 

Notonia, DC., 353. 

abyssinica, Rich., 353. 
coceinea, Oliver f Hiem , 353. 
Grantii, Oliver f Hiem, 353. 

• Gregorii *, S. Moore, 353. 
trachyearpa, Kotsehy, 353. 
Nyctaginacese, 51. 

Nyssa, mentioned, 559. 


Ocbrosia elliptica, LabilL, 46. 

parviflora, Henslow , 46. 

Ocimum Basilicum, Linn., 50. 
(Edogonium spp., 524. 

(Enantlie linearis, Wall, 496. 
rivularis *, Dunn, 496. 
sinensis *, Dunn, 496. 

Olacacese, 31. 

Oldenlandia foetida, Ford., 40. 

Heynii, G. Don, 436; mentioned, 
439, 440, 448, 457, 462. 

Oleacete, 45, 228. 

Oligolepis, §, 363. 

Ombrophila lilacina, P. A. Karst., 15. 

pellucida * , A. L. Smith, 14, 
Onagracere, 140, 227, 249. 

Ondetia, Benth., 342. 

linearis, Benth., 342. 

Oocystis solitaria, Wittr., 531. 
Opercularia, synautby in, 472, 
Ophiocytium bicuspidatum, Lemm 
532. 
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Ophiocytium capitatum, Nolle, o52. 

cochleare, A. Br., 582. 
Ophioglossum pendulum, Linn., 65; 
mentioned, 22. 

OpHsmenus compositus, hoem. 5' 
Sukult.,M. 

Orbilia exidiella, Berk, 4' M. A. Curt., 
mentioned, 98. 

luteo-rubella, P. A. Karat., 15. 
rufula, Schwemit:, mentioned, 115. 
Orchiclacese, 25, 56, 228, 229. 

Orchis latifolia, 227, 252. 

salina, 20S >9 228, 252. 

Orcophila sessUiflova, 1). Don, 88. 
Oreosolen, 253. 

unguiculatus, Hand., 198, 285, 
245,255. 

Origanum vulgare, 187- 
Oritkya, §, 150. 

Onnosia gracilis, Brain , 492. 

striata s|f , Darn, 492. 

Urn Uhogaluiit paucijlonm, Turcz., 
199. 

Orobanehacem, 228. 

Orobanclio Epifcliymum, 137. 

lateralis, Btapf, 203. 

Oryzopsis sequiglumis, Btmcheg, 139; 
mentioned, 203. 
lateralis, 247. 

Oaeillatoria tenuis, Agk, 535. 

Osyris arborea, Wall., 436, 462; men¬ 
tioned, 440, 443, 446, 450. 

Ourisia, mentioned, 82. 

muscosa, Benth ., 89. 

Oxalis corniculata, T/mn., 486; men¬ 
tioned, 439, 440, 452. 
lotoides, H, B. K ., 85. 
medicaginea, //. B. K., 85, 
pichiuchensis, Baulk, 85. 

Oxyria digyna, 231. 

Oxytropis, 207, 215, 21.6, 254, 
aciphylla, 208. 

eaclieininea, Cambess., .173, 283, 
241, 

ebiliopliylla, Boyle, 141, 174. 
densa, Bmtk., X73, 23ii, Oil. 
fjlacialis, Benth., 174. 
lapponica, Gaud., 174, 238, 241, 
256. 

microphylla, DO,, 174, 216, 233, 
241. 

physocarpa, He ml., 174. 
Stracheyana, Bmtk, 139, 174, 233, 
241. 

tatarica, Gambess., 174, 224, 233, 
241. 

tibetica, Benth., 174, 
tragacantkoides, 207. 
spp., 209. 


Palma;, 57. 

Pandanacem, 58. 

Pandanus, mentioned, 21. 

odoratissimus, Linn./., 58. 

Pandorina Mormu, Borg, 535. 

Panicum ambiguum, Trin., 60. 
pilipes, Bees, 60. 
sanguinale, 60. 

Panus eantharelloides, Mont., 2, 
toruiosus, Fr., 2. 

Papaveracem, 164, 227, 229, 239, 250. 

Papilionaeece, 456. 

Parietaria debilis, 138. 

Parinarium iusularura, A. drag, 36. 
laurinum, A. Gmg, 36. 

Paritium tiliaceum, from Vavau, men¬ 
tioned, 21. 

Parkin, J’., and Pearson, If. H, W, 
The Botany of the Ceylon Patauas, 
II., 430-462. 


Pamassia ovata, Ledcb., 138, 176, 241. 

Inner via, Drude, 176. 

Parrya, 254. 
eiiiaris, 212. 


exscapa, C. A. Meg., 165, 226, 230, 
240. 


lanuginosa, Hook.f $ Thoms., 165, 
232, 240. 

macrocarpa, 11. Br., 165, 222. 230. 
240. 


prolifera, Maxim., 165, 232, 240, 
255. 

yillosa, 209. 

Pasania, §, 518. 

Paspalum scrobiculatum, Linn., 60. 
Passifloraceie, 39. 

Patella atygia, Saee., 107. 

Patellaria ata, 107, lapsu = lata. 

aureo-coccinea, Berk. § M. A. 
Curl., 108. 

Hloxami, Berk, hi herb., 107, 118. 
clavispora, Berk, 4’ Broome, 106. 
congregata, Berk, 4‘ M. A. Cart., 
103. 

iiomtipata, Cooke, 105. 
lata, Berk., 118; Berk, in herb., 107. 
livicia, Berk. 4’ Broome , 105. 
lurida, Berk 4* M. A, Curl., 109, 
118. 

recisu, Berk. $ M. A. Curt, 109. 
spl iter os]) ora, Berk, 4‘ M , A. Curt., 
106. 

stygia, Berk. M. A. Curt., 107, 

m. 

tasmanica, Berk., 108, 118. 
tMnmpora, Rehm, 105. 

Patellia Axkrnsoni, Berk., 117. 
Patinella lurida. Berk, cf M. A. Curt,, 
mentioned, 109. 
tasmanica, Sacc., 108. 
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Pearson, H. H. W. On a small Col- } 
lection of Dried Plants obtained by 
Sir Martin Conway in the Bolivian 
Alps. See Hemsley, W. Dotting, 
78-90. 

- On some Species of Dischidia 

with Double Pitchers, 375-389. 

- and Hemsley, W. Bolting. The \ 

Flora of Tibet or High Asia, <fec., i 
124-265. 

- and J. Parkin. The Botany of j 

the Ceylon Patanas, II., 430-463. 
Pediastrum Boryanum, Flenegh., 531. 
duplex, Ffcyen, 531. j 

Tetrax, Raffs, 531. 

Pedieularis, 209, 2.19, 222, 229, 254. j 

alaschanica, Maxim., 192, 245. 

-var. tibetica, Maxim., 192. 

batangensis, 213. 

cheilanthifolia, Schrenk, 138, 192, ! 
208, 235, 245. 

dolicborrhiza, Schrenk, 212. 
longiflora, Rudolph, 193, 245. 
megalantha, 137. 
micropbyton, 213. 

Oederi, J ahl, 193, 245, 257. 
Przewalskii, Maxim., 193, 235, 
245. 

rhinanthoides. Schrenk, 138, 193, 
235 245 

tubiflora, Fiscb., 137, 193. 
versicolor, Wahlenb., 138, 140, 
193. 

zeylanica, JBenth 436, 455, 456, 
458, 460. 

Pegolettia, Cass., 342. 

senegalensis, Cass., 342. 
Pelargonium, mentioned, 278. 

Pellasa geranimfclia. Fee, 518. 

squamosa *, Hope 4 C. H. Wright, 
518. 

Pemphis acidula, Forst 39; from 
Yavau, mentioned, 21. 

Peniophora cinerea, Cooke, 10. 
papyrina, Code, 10. 
rosea, Massee, 9. 

Penium Libellula, Nordsrf., 524. 

minutum, Clem, 524. 

Pennisetura flaccidum, Griseh., 202, 
247. 

Pentapanax parasiticum, Seem., 498. 

verticillatum *, Bunn, 498. i 

Percival, Prof. John. Silver-Leaf Dis* j 
ease, 390-395. 

- The Occurrence of Calcium- 

oxalate Crystals in Seedlings of 
Alsike ( Tnfolmm hyhridmi , Linn.), 
396-402. 

Perdicium, Linn., 367. 

abyssinicum, Iliera, 367. j 

Jamesoni, Bolus, 367, l 


Perezia, mentioned, 82. 

cserulescens, Wedd ., 88; men¬ 
tioned, 82. 

Peridininm tabulatum, 536; men¬ 
tioned, 523. 

Willei, Huitfcldt-Kass. , 521, 523. 
Peucedanum Hystrix, Bunge, men¬ 
tioned, 179. 

Malcolmii * , Hemsl. $■ H. H. W. 
Pearson, 154, 179, 233, 237,242, 
255. 

medicum *, Bunn, 496. 
prajruptorum * , Bunn, 497. 
terebinthaeeum, Fisch. , 496,497. 
Peyssonellia rubra, J. Agk, 482. 
Pedcula vmdi-atm, Sacc., 101. 

Peziza aibo-teeta, Berk. 4 FI. J. Curt., 
117- 

alligata, Berk, 4 Broome, 118. 
Andropogonis, Berk. 4' M. A. Curt. 
H8. 

apiealis, Berk. 4' Broome , 118. 
Archeri, Berk., 95. 

Bloxami, Berk. 4' Broome, 117, 
byssigena, Berk., 96. 

Carmichaeli, Berk., 91, 118, 
ceratina, Berk., 95r 
chlora, Schweinitz, 115. 
crocitincta, Berk. & M. A. Curt., 

115. 

cruenta, Schweinitz , 114. 
elaphines, Berk. 4 Broome , 90. 
eustegifieformis, Berk. 4 FI. A. 
Curt, 118. 

exicliella, Berk. 4 FI. A. Curt., 118. 
furfuripes, Berk. 4 M. A. Curt., 
94, 118. 

herpotricha, Berk., 117. 
ilicincola, Berk. 4 Broome, 118, 
leucopsis. Berk., 118. 
nitidula, Berk. 4 Broome, 93, 118, 
protrusa, Berk. 4 M. A . Curt., 92. 
regain, Cooke & Ellis, 115. 
ntfnla, Schweinitz, 114. 
soleniifonnis, Berk. 4 FI. A. Curt, 

116. 

Straminum, Berk, 4 Broome, 94. 
tela, Berk. 4 FI. A. Curt,, 117. 
Thozetii, Berk, 91, 118. 

Yectia, Berk. 4' Broome, 92. 
viridi-atra. Berk. 4 Ff. A. Curt, 
118. 

xylariicola, Berk, 102. 

(Fibrina) pomicolor. Berk. 4 Rav., 
116. 

(Greopyxis) subgramdata, Berk. 4' 
M. A, Curt , 117. 

(Humaria) ruberrima. Berk. 4 
Broome, 117. 

(Hymenoscvplia) exarata, Berk,, 
116. 
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Peziza (Hymenosevpba) leueopsis, Berk. 
&' ilf. A. Curt 101. 

(-) viridi-atra, Berk. M. A. 

Curt., 101. 

(Mollisia) alligata, Berk, cf' Broome, 
98. 

(-) Andropogonis, Berk. § M. 

A. Curt, 100. 

{-) apxcalis, Berk. $ Broome, 99. 

(-) Arimdinarise, Berk. cj* M. 

A. Curt., 96. 

(-) eustegiseformis, Berk. M. 

A. Curt, 98. 

(-) exidiella, Berk. M. A. 

Curt, 97. 

(-) fracta, Berk. M. A. Curt., 

100 . 

{-) miltophthalma, Berk. $' M. 

A. Curt., 9G. 

(-) olivaceo-lutea, Berk., 97. 

(-) peristouiialis, Berk, if 

Broome, 99. 

(-) saeeharifcm, Berk., 114. 

(Patellia) Adamsoni, Berk., 117. 
Pezizella croeitincta , Sacc., 115. 
omenta, Sacc., 114. 
exidielta, Sacc., 97. 
regalis , Sacc., 115. 
soleniiformis , Berk. & M. A. Curt., 
116. 

Phaca, 17*2. 

Phacidium elegans, ^ ilf. A. Ctowf., 

m. 

elegantissimum, Berk. 4* -1/. A. 
Curt. , 112,113. 

limitation, Iter&. 4’A/. A.CW.,112. 
pluridens, Berk. 4’’ AT. A, Curt., 111. 
Phoaophycea?, 476, 532, 535. 

Phaius grandifolius, Lour., 56; men¬ 
tioned, 22. 

Phaseolus adenanthus, Cr. F. IV. Met/., 
35. 

trinervis, Heyne, 436; mentioned, 
452. 

tnmUensis, H. B. & K, 35. 

PMalea hymgena, Sacc., 96. 

CarmichaeU, Sacc., 92. 
cerafma, Sacc., 95. 
fiirfuripes, Phillips, 94. 

Icucop&is, Sacc., 94. 
nitidula, Sacc., 94. 

Philadelphia coronarins, 209. 

Phiomis rotata, Bentk., 195, 235, 245. 
Phlox, mentioned, 72. 

Phragmites communis, Brin., 203, 207, 
208, 219, 247, 257. 

Piiyllanthus ramiflorus, Muell. Arg 
var. genuinus, Muell. Arg., 53. 
simplex, Betz., Tar. rirgatus, Muell. 

■ Arg.., 53. 
sp., 53. 


Physalis minima, Linn., 49. 

peruviana, Linn., 49. 
Pbysochlaina grandiflora, Hook., 192. 

prcealta, Hook, 192, 244. 

Pieea alba, 634, 635, 639, 653. 
Aleockiana, 653. 

Engehnmni , 654. 

excelsa, 633, 634, 636, 638, 647, 
653. 

-, var., 637. 

Maximowiczii, 654. 

Morin da, 641, 642, 651. 
nigra, 634, 635, 638, 643. 
obovata, 634, 643. 

Omorika, 655. 
onmtalis, 633, 642, 643. 
polita, 634, 642. 
sitchensis, 638, 640, 643. 

I Pmvpinella JUicina, Diels, 495. 

Tanakce, Diels, 495. 

| Pinaster, 571. 

I Pinus, a General Yiew of the Genus, by 
Maxwell T. Masters, 560-659. 

Pinus abasiea, 647. 
abchasiea, 647. 

Abies, 633, 634, 635. 
acapulcensis, 642. 
adimca , Poiret, mentioned, 595, 
637. 

africana, 634. 
alba canadensis, 652. 
albicaulis, Engelm., 588; men¬ 
tioned, 568, 572, 631, 646, 647, 
650, 653. 

Alcoqidmia, 653. 
alejtensis, 636. 
cdopecuroides, 650. 
altissima, Ledebour, 647. 
amabilis, 640, 653. 
amecaensis, 648. 
americana, 634, 635, 638. 
angulata, (548. 

Antoineava , 648. 

Apacheca, Lemmon , mentioned, 
594, 657. 

Apollinis, 643. 
applanata, mentioned, 612. 
apulcensis, I Audi., (531, 642. 
arabiea, 638. 

aracamensis, Knight, 650. 

Amragi, 645. 
araucana, 634. 
arotiea, hort., 653. 
aristata, Engelm., 590; mentioned, 
501, 572, 631, 651, 652, 655, 
657. 

arizonica, Engelm., 602; men¬ 
tioned, 574, 631, 651, 655. 
Armandi, Francket, 582; men¬ 
tioned, 572, 583, 631, 650. 
armena, mentioned, 646, 654. 
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Pinus atlantica, 645. \ 

atrovirens, Roezl, 652. 
attenuata, Lemmon, 594; men¬ 
tioned, 573, 621. 644, 646, ! 
657. 

Aucklandi , Loddiges, 650. 
australis, mentioned, 603,604, 631, 
637, 641, 643. 

austriaea, Hoss, mentioned, 626, 

639. 

Ayacuite, fflirenb 579; mentioned, 
571, 578, 631, 642, 645, 648- 

651. 

azteeaensis, 648, 
hahorensis, 655. 

Backhou&eana, Roezl, 652. 
bahamenais, Gris eh,, 632; men¬ 
tioned, 603, 604, 630, 631, 652, 
655, 657, 658. 
balden sis, 637. 

Balfouriana, Murray , 589; men¬ 
tioned, 561, 572, 590, 631, 646, 

652, 657. 

-var. aristata , 655. 

halsamea, 633. 

BanJmana, 576, 620, 634, 636, 
639, 646, 650. 

Beardsleyi , 647. 

Benthamiana , mentioned, 645, 655. ! 
Besseriana , 648. | 

bicolor, Maxim,, 653. 
bifida, 643. | 

hinato folio, 635. 

Bolanderi, 653, 655. 

Bonapariea , 651. 

Boothiam, Roezl, 648, 652. 
borealis, 636 
Boucheiana , 648. 

Boursieri, 647. 
brachyphylla, 654. 

Iwachyptera, 645. 

Bntnoniana, 640. 

bruttia, Tfcraore, 608; mentioned, 
575, 609, 610, 625, 631, 640. 

658. 

Imllata, 648. 

Bungeana, Zucearim, 590; men¬ 
tioned, 567, 572, 631, 645,646, 

659. 

Buonaparfea, 648. 
cairica, 650. 
calabrica , hort., 650. 
californiana, 637. 
californiea, Loiseleur, mentioned, 
595, 644, 645. 

Calochote, Roezl, 652. 
canadensis, mentioned, 633, 634. 
canalmdata ?, 651. 
canariensis, Chr. Smith, Webb 4' 
Berthelot, 593; mentioned, 573, 
592,031,638,640. j 


Pinus caramanensis, 641. 

Camera, 648. 

Castanea, mentioned, 612. 
caucasica, Fischer, 650. 
Carendisliiana, mentioned, 653, 
654. 

cebennensis , 650. 

Cedrus, 633, 640, 648. 

Cembra, Linn,, 583; mentioned, 
572, 631, 633,634,639,641,645, 
650, 656, 658. 

-var. pumila, mentioned, 584, 

634, 651. 

- pygmtea, 641. 

eembroides, Zuccarmi, 586; men¬ 
tioned, 561, 572, 587, 588, 631, 
640, 644, 645, 647, 650, 652. 
cephalonica, 643. 
chalmaensis, Roezl, 648, 652. 
ehibuahuana, Engelm 591; men¬ 
tioned, 573, 631, 645. 
chinensis, Knight, 650. ’ 

Chylla, 641. 
cilicica, 646. 
cinarca, Roehl., 647. 
clamaensis, 653. 

clausa, Chapman, 621; mentioned 
570, 631,655, 656. 
coarctata, 648. 
ccerulea, 639. 
colchica, Booth, 650. 

Colorado , 654. 
commutata, 654. 

Comonfortii, 648. 
concolor, 650. 
eonglomerata, 640. 
contorta, London, 630; mentioned, 
561, 576, 631, 640,641,642-647, 
650, 651, 655, 657. 

- var. Bolanderi, mentioned, 

630. 

-var* Hendersoni, 657. 

- lat'ifolia, 154. 

- var. Murrayana, mentioned, 

630, 655. 

cornea , Roezl, 652. 
corrugata, Roezl, 652. 
corsicana, 641. 

Coulteri, I), Bon, 597; mentioned, 
573, 631, 641, 643, 659, 

Craigana, 647. 
cretacea, ?, 646. 

eubensis, Grisebach, 603 ; men¬ 
tioned, 562, 574, 604, 019, 630, 

631, 632, 638, 650, 652, 655, 
657, 658. 

- var. anomala, Bowlee, men¬ 
tioned, 604,658. 

- var. terthrocarpa, Grmbach , 

mentioned, 562. 603. 653, 655, 
dahurica, 642, 
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Finns dalmatica, Visiani , mentioned, 
627, 643. 

Dammam, 636. 

Davidiana, 655. 

Dceaimeana, 648. 

De Candolleana, 648. > 

decidua , Wall, ex Carriere, 647. 
deflexa, 651. 

clensiflora, Sichotd $' Zuccarini, 
619; mentioned, 575, 618, 629, 
631, 642, 644, 646. 652, 656. 
denticulate., 643. 

Deodor a, 637. 
depauperate, 648, 652. 
dependent, 648. 
detritis , hort., 653. 

Deuomana , 642. 

Dichsoni, liort., 647. 
diotca, 639. 

divaricata, Dumont de Course 
620; mentioned, 576, 631, 635- ! 
637, 639, 650. 

Daellcriana , 648. 
domestica, mentioned, 613. 

Don Pedri, 648. 

Donnell-Smithii, Jiasfarif, 600 ; . 

mentioned, 574, 631, 658. 

Douglasi , 639. j 

dumosa, 638. 

durangensis , Roezl, 648, 650. I 

ecliinuta, Miller , 624; mentioned, ■ 
576, 631-636,647, 650. 

Edganana, 645. 

edulis, Enqelm 587; mentioned, 
561, 565, 572, 586, 588, 631. 
644, 646, 656. 

-var. uonophylla , 651. 

tfjTwsa, 636. 1 i 

Ehrenhergii , mentioned, 645, 648. ! 

eldariea, Medwejeim, 577, 631, 
658. 

degans , 648. 

Elliotti, Enqelm ., mentioned, 603, 
655. 

Endlichcriana , 648. 

Engelmanni, Lemmon , mentioned, ! 

594, 644, 645, 647, 656. j 

ericetorum, 637. 

ersemmica , 650. J 

Escandoniana, 648. 
escarena , 638. 

excelsa, Wallich, 581; mentioned, i 
571, 580, 631,634,638, 639, 641, i 
644, 645, 647. j 

excorticate 646. 

exserta, 648. ] 

fakiformis, 654. 
fastuosa, 636. 

Fenzlii, Kofschy , mentioned. 626, 
652. 

fertilis, Roezl, 652. 


Pinus filifolia, Lindleq, 601 ; mentioned, 
565, 574, 631, 648, 650, 652, 
658. 

Finlagsonmia , 639, 641. 

nhonosJdana, G54. 
firma, 655. 

, Fischeri, 641. 

flexilis, James , 589; mentioned, 
568, 572, 583. 580, 631, 638, 
642, 645, 646, 656, 657. 

-/3. maerocarpa, 655. 

-var. reflexa , 655. 

Fort urn ei, 654. 
j mg His, 653. 

JFVastfn, 637, 641. 

Fremontiana, 645, 646. 

Friesian a, 651. 
frondosa , Roezl, 652. 
funebris, Komarova , 631, 632. 
Galochote, Roezl, 652. 

Get tiler i, Roezl, 652. 

, g ever ends, hort., 647. 
georgiea, hort., 650. 

Gcrardi, 642. 

G-erardiana, Wallich , 590; men¬ 
tioned, 573, 632, 639, 641, 642, 
650. 

Ghieshreghtii , liort., 653. 
gibba, mentioned, 612. 
glabra, Walter, 624; mentioned, 
576, 632, 634. 
glauca , 634. 
glomerata, 636. 

Gordoniana , 645. 
gracilis , 648. 
grandis, 640, 648. 

‘ Gregg i, Engelm. MS., 654. 
Grenville#, 645. 

Griffithii , 647, 654, 

Grozelieri , 654. 

Haageana, 648. 
haguenoviensis, 654. 
balepensis, Miller, 606 ; mentioned, 
575, 607,610,625, 628,631-038, 
642, 643, 647, 650, 658. 

-yar. abchasiea, mentioned, 

608. 

-yar. maerocarpa, mentioned, 

608. 

-var. (8. minor, Lange , men¬ 
tioned, 608. 

-var, Paroliniana, Visiani , 

mentioned, 628. 

-var. persica, mentioned, 608, 

- var. Pithvusa, mentioned, 

608. 

- var. j3. squamis conyexis, 

mentioned, 608. 

-var. syriaea, mentioned, 608. 

halepensis, Marsehall v. Bieberstein, 
mentioned, 627. 
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Pinus hamala, G42, 648. 

Hamiltoni , 644. 

Harry ana, 655. 

Hartwegi, Lindley. 600; mentioned, 

574, 652, 042, 645, 648-053. 
Heldreichii, Christ, mentioned, 

626, 628, 652. 
hdeniea, hort., 654. 

Hander semi, 648. 

Henryi, Masters, 618: mentioned, 

575, 632, 657. 
heteromarpha, 648. 
heteropkylla, mentioned, 604, 630, j 

638, 645, 646, 657. 
hierosolymitana, Dukamel , 606, 

633. 

hirtella , 638. 

bispanica, Fluke net, mentioned, 

625. 

holophylla , 654. 
bomolepis, 643. 

Hookeriuna , 655. 
horbontalis, 648. 

Hoseriana, 648. 

Hudson i, 636. 

Hudsonia, Poiret, mentioned, 620. 
Mudsonica , Parlatore, mentioned, 

620, 654. 
humilis , 639. 
humistrata, 653. 
hmquilueaensis , 648. 
it/jlexa, 648. 

wmps, Aiton, 562, 576, 623, 635, 

638, 640, 642, 644, 653. 

-- yar. clausa, Engelm., 621, 

655. 

-(yirginiana), 632. 

insignis, D. Don, mentioned, 573, 

595, 596, 641, 651. 
in sign is (see radiata), 632, 643. 

-yar. macroearpa, Hartweg, 

mentioned, 590, 644. ; 

- yar. radiata , 632, 643, ; 

656. S 
insularis, End!., 591; mentioned, j 

573, 632, 641, 644, 645. 
intermedia , 641. 
iuterposita , 648. 

Jstacihuatlii , 648. 
italica, mentioned, 627. 
japonka , hort,, 634, 642, 647, 653, 

654. 

Jeffreyi, Lemmon , mentioned, 594, 

646, 651, 655. 

-(sc£ pouderosa), 632. 

jeeoensis, 643. 

Jostii, 648. 

Kaempfcri, 640. 
kamtsehaikica, 645. 

Kasya, 654. 

Kegelii, 648, 652. 

LIXX. JOI'RX.—ROTAXV, TOL. XXXV. 


Pinus Kdeleerii, 648. 

Xhasya, Hoyle, 592; mentioned, 
573, 632, 643, 645. 

Khutrow, 642. 

Koch tana, 646. 

koraiensis, Sieh. et Zucc., 582; 

mentioned, 572,584,632,634,644. 
Krelagci , 652. 
lest a, 636. 

Imigata, 656. 

Lawbertiana, Douglas, 577; men¬ 
tioned, 564, 565, 571, 589, 632, 
639, 657, 659, 

-yar. hrevifolia, 645. 

-var. minor , 656. 

-var. purpurea, 657. 

lanceolata , 636. 
laricina, 634. 

Larieio, Poirei , 624; mentioned, 
569, 576, 591, 606, 608, 610, 
613, 617, 626, 632-653. 

- subsp. austriaea, Endlicher „ 

mentioned, t>28, 628. 

-calabrica, 828. 

-genuina = Poiretiana, 

628. 

-karamana, 628. 

-IVlassoniana (= Tbun- 

bergii), 628. 

-nigricans, Christ, men¬ 
tioned, 626. 

-pyrenaica, 628. 

-rubra, 628. 

-taiirica, 628. 

- var. angustisquama, men¬ 
tioned, 625, 626, 641. 

- var. calabrica, Delamam , 

mentioned, 627. 

- var. eebennensis, mentioned, 

625, 647. 

- var. cilica, Kotsehy, men¬ 
tioned, 627. 

--var. leptophylla, mentioned, 

625. 

- var. monspeliensis, men¬ 
tioned, 625. 

- var. nigricans, Parlatore , 

625; mentioned, 626, 627, 653. 
-var. orientals, Kotsehy, men¬ 
tioned, 627. 

- var. S. Pallasiana, Endl., 

mentioned, 625, 627. 

-var. Paroliana. Vmani , men¬ 
tioned, 628. 

-yar. pindiea, Formanek, men¬ 
tioned, 627, 657. 

- var. a. Poiretiana, Antoine , 

mentioned, 625. 

- yar. pyrenaica, hope,grouse, 

mentioned, 608, 609, 625-627, 
638-638. 

') F 
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Pinas Lancia, var. Salzmanni, men- | 
tinned, 625. | 

--var. j3. tenuifolia, mentioned, | 

625. 

Lancia, Koch , mentioned, 626. 
Lancia, Santi, 621, 632-636. 

Larix, 633, 634. 
lasiocarpa, 642. 

ktifolia, Lemmon, mentioned, 594, 

656. 

htkqiiama (sp. dub.), 632, 65G. 
Latteri, 646. 

Lawsoni , 652. ! 

iiuea, 635. 

Lcdthouru , 645. j 

leiopbylla, Sckiede Beppe, 601; | 
mentioned, 574, 632, 640, 64S, ; 
649, 650. 

LcMontana, 640. 

Lerdoi, 648, 

Lem/i , 649. 

leucoderrais, Antoine , mentioned, i 
626,652. ^ i 

leucosperma, Maximowies , 631 ; ! 

mentioned, 209, 577, 632, 656. j 
Lindkyana, 646. 

Llave&na, Schlechtendal, mentioned, • 
687,641,651. 

Lokelmriana, Car ri ere, mentioned, 
609,647. 

longifoiia, Box 7 )., 592; mentioned, 
573, 630, 632, 636, 637, 649, 

657. 

lophospema , 651. 

Loudoniana , 650. 

Lowiana, 655. 

Lowii, 649. \ 

fctcida, 636. i 

Limiholtzii, B. L. Robinson cf M. [ 
L. Fernald , 591; mentioned, 
573, 632. 
lutea, 634, 650. 

Lyalli, 654. 

Maelntoskmm, 647. 
macrocarpa, mentioned, 612, 643. 
macrophylla, 642, 645, 646. 
maderensis, 646. 
magnified, 649. 655. 
majellensis, Gussone, mentioned, 
627. 

majellensis, Schouw , mentioned, 
613, 644. 

mmuhhurica, Eupr., mentioned, 
584.650. 
imriana , 634. 

maritima, Linn., 621 ; mentioned, 
562, 576, 593, 606-610, 625, 
627, 632-653. 

maritima, var. /$. HamiUom. Parla- 
tort, mentioned, 623, 659. 


Pinus maritima, var. y. Lemoniana, 
Parlatore, mentioned, 622, 623. 

-var. y. minor, Parlatore, 623. 

-var. d. prolifera, Parlatore, 

mentioned, 623. 
mart/landica, 643. 

Massoniana, Lambert, 611 ; men¬ 
tioned, 575, 629, 630, 632, 635, 
638, 639, 644, 651, 653, 656. 
Maximowicsii , 654. 

Mayriana, SudwortJi, mentioned, 
594, 657. 

megalocarpa, var., 657. 

Menziesii , 638. 

MerJciana, 655. 

Merkusii, Junghuhi cf Be Vriese, 
610; mentioned, 575, 632, 635, 
638, 639, 641, 644, 646, 655. 
Mertensmia , 640. 
michocaensis, 649. 
microcarpa, 638, 649. 
minor, 642. 

mitis, Michaux, 624; mentioned, 
576, 632, 636. 

-(echinata), 632. 

- j 3. pauper, 654. 

monophylla, Toney, 584; men¬ 
tioned, 561, 565, 572, 588, 588, 
632, 644, 645, 651, 654, 65S. 

-var. edulk, 656. 

monspeliensk, 646. 
monstrosa, 649. 

montana, Miller, 611; mentioned, 
575, 613, 617, 632,643,645,653. 

-var. Fiseheri, mentioned, 612. 

-var. Mugbus, mentioned, 812. 

-var.Pumilio, mentioned, 612. 

-var.uncmata, mentioned, 612, 

618, 638. 

montereyemk, 647, 651. 
Montezumm, Lambert, 600; men¬ 
tioned, 574, 632, 638, 642, 645- 

652. 

-var. Lindleyana, mentioned, 

601. 

Monti-Allegri, 649. 
monticola, J). Bon , 580; men¬ 
tioned, 571, 577, 632, 641, 645, 

653, 656, 657. 

-var. digitata, 657. 

-var. minima, 656. 

Morinda, 651. 

Mugo, 634. 

Mugho, 634, 636. 
mugboides, mentioned, 612. 
Mughus, mentioned, 612, 634. 
Mulkriana, 649. 

murieata, B. Bon, 620; mentioned, 
573, 576, 632, 641, 645, 653, 
657. 
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Pinus muricata var. Anilionii, 657. 
Murray ana, 646, 051. 

-var. Sargenti, 656. 

naphta , 643, 
neglect a, Low, 651. 

INeilreickiana, 655. 
nepalemis, 644, 646. 

Ne plus ultra, 649. 

Messelroduma , 649. 
nigra, Arnold , mentioned, 625, 
634, 635, 639. 
nigrescens, 640. 

nigricans, Host, mentioned, 626, 
628, 640. 
nit Ida , 649. 
nivea, Booth, 647, 653. 
nobitis, 640. 
nootkatensis , 652. 

Nordmanniana, 642. 
Northwmberlandiana , 648. 
Noi'ce-Hollandia, Loddiges, 651, 
653. 

nummularia , 651. 

JSfiittalli, Pari., 654. 
obliqua, 639. 
obovata, 642, 643. 

Ocampi , 649. 

occidentals, Schwartz, 604 ; men¬ 
tioned, 574, 632, 636, 638, 
650. 

Ocote, Roezl, 649, 652. 

Qcotechino, Roezl, 649, 654. 
Otnorika,, 655. 

ooearpa, Schiede, 605; mentioned, 
575, 632, 641, 643. 
oocarpoides (Bentham), 643. 
onentalis, Frivaldsky ex Carrie re, 
633, 647. 

Orizaba, 644. 

Ortgiesiana, 649. 
osteosperma , 645. 

Otteana , 649, 

Padujia, Ledebour, 651. 

PaUasiana, Lambert, mentioned, 
627, 638, 643, 645. 

Palmieri , 652. 

palustris, Miller , 604; mentioned, 
575, 613, 630-637, 641, 650, 
652. 

Papelui , 649. 

Paroliniana, Visiani, mentioned, 
628,647. 

Paroliniana, Webb , mentioned, 609, 
610, €47. 

Parryana, Engelm 586 ; men¬ 
tioned, 572, 585, 587, 632, 651, 
657. 

parvifiora, Siehold if* Zuccarini, 
578; mentioned, 571, 582, 583, 
632, 634, 644, 645, 653. 
Pattoniana , 654, 655. 


| Pinus patula, Schiede § Deppe, 598; 
mentioned, 574, 608, 632, (ill, 
652. 

Paulikowskyana, Roezl, 649, 652. 
Paxtoni , 649. 
pectinata , 634, 
pendula , 612, 635, 636, 645. 
pevicillus, 637- 

pentaphylla, Mayr, 577 ; men¬ 
tioned, 571, 632, 653, 656. 
persica , 642. 

Peaeatorei, 649. 

Peuke, Grimh 581; mentioned, 
571, 581, 632, 644, 

Picea, 633, 634. 

Pichfa, 641. 

Pinaster, Besser , mentioned, 626. 
Pinaster, Solander, mentioned, 576, 
592, 593, 610, 62 L, 625, 632, 
635, 637, 639, 641, 644. 

Pinceana ?, 651. 

pindica , Formanek, mentioned, 

627, 657. 

Pindrow, 642. 

Pinea, 613 ; mentioned, 575, 
591, 627, 632-639,646,650,651, 

654. 659. 

Pithyusa , 642, 643. 

Planchoni, 649. 

Poiretiana , 651. 
polita, 642. 

ponderosa, Douglas , 593; men¬ 
tioned, 573, 586. 594, 597, 632- 
657. 

-var. Benthamiana, 656. 

-var. Jeffreyi, mentioned, 578, 

594. 

--var. maxima, 657. 

-var. Mayriana, 656. 

-var. Murrayana, 656. 

-var. nigricans, 656. 

-var. seopulorum, 646, 651, 

655. 

pontica, 646. 

Popocatepetlii, 649. 
porphyrocarpa , 653. 
prasina, 649. 
protuberans , 649. 
psewdokalepensis, 647. 
pseudolarix, 643. 
pseudo-pumilio, mentioned, 612. 
pseudostrobus, Lind ley, 605 ; 

mentioned, 575, 632, 642, 644, 
648-651. 
pseudotaeda, 650. 

pumila, mentioned, 626, 651, 654, 

656. 

Pnmilio , 612, 635/ 
pungens, Lambert , 623 ; men¬ 

tioned, 576, 632, 637, 647- 
pygmcea, 645,654. 

3 f 2 
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Pimts pyra.rnhlu.lis , 636, 643, 651. 
pjrarnidata, mentioned, 612. 
pyrenawa, Lapeyrouse, mentioned, 

625, 632, 638, 647. 

-vera, mentioned, 609. 

quadrifolia, 561,586,651,654,057. 
radiata, D. Dan, 595; mentioned, 
573, 594,596,632, 637,640-647, 
656. 

-var. binata, mentioned, 596. 

recurvata, Rowlee , 577, 630, 632, 
658. 

reflem, 656. 

Beget tana, 649. 

Begina Amelia , 654. 
religiose,, 638. 

resinosa,- Solander , 614 ; men¬ 
tioned, 561, 575, 609, 632-639, 
642, 644, 649. 
retraeta, 649. 

Bichar (liana , 649. 
rigensis, 640. 

rigida, Miller, 599 ; mentioned, 
574,6 l 9,632,633, 640-643, 657. 

-var. lutea, 657. 

Binzii , 649. 
robust a , 649. 

Roeslii, 653. 

Bokanni , 649. 
romana, mentioned, 627. 
romeniaca, 638. 
rostrata , mentioned, 612, 654. 
rotundata, mentioned, 612, 639. 
BoxhurgUi, Sargent, 636, 657. 
Bogleana, Jameson, 623, 632, 647. 
ruhe&cens , 649. 
rubra, 633, 636-639, 652. 
rudis, 649. 
rumelkma , 649. 
rupestris , 636, 637. 

Biisselliana, 642. 
ruthenica , 653. 

Sabiniana, Douglas , 597 ; men¬ 
tioned, 561, 573, 640. 

Salman ni, 646. 

San else Helenicse, 653. 
migumea, 637. 
mnrafceliam, 649. 

fehewanensis, 654. 
saliva, Bauhin, mentioned, 613, 
634. 

scarina , 643. 
scarma, 641. 

Schrenkiana, 643, 
sdpioniformis, Masters, 579; men¬ 
tioned, 571, 632, 657, 
scoparia , 649. 
scopifem , 646. 

scopulonm, Lemmon, mentioned, 
594,657. 
tooHca, 645, 


Pinus selenokpis, 654. 

serotina, Michmix, 599 ; men¬ 
tioned, 574, 632,635,637, 641, 
650. 

Shasta , 653. 
sibirica, 642, 653. 

Siehoidi , 055. 

silvestris, Linn., 614; mentioned, 
575 figs., 615, 616, 617, 620, 
621, 631, 637. 

- var. divaricata, mentioned, 

620. 

-var. novo-ccesariensis, 635. 

Sindairiana, 643, 047. 
sinensis, Lambert, 611, 645, 653. 
sifehensis, 640. 

Skinneri, 652. 

Smithiana, 641. 

Soulangeana, 649. 
spectabilis , 688. 
spbiosa, 649. 
spinulosa , 645. 
squamosa , 638, 641. 
squarrosa , 634, 646. 

Standishii, 649. 

strobiformis, Bug elm., 578; men¬ 
tioned, 571, 580,632, 645, 655, 
656. 

Strobus, Linn., 579 ; mentioned, 
568,571,577. 580, 632-636,647, 
652. 

-/3. monficola, 645. 

mhdpina., 655. 
subarctiea, 653. 
subpatula, 652. 
sudetica, 653. 

suffruticosa, Roezl, 649, 652, 
sumatruna , 638. 

8 \U<i&tvis,Baumqartncr, mentioned, 

* 562, 569, 020, 632-651, 658. 

-var. divaricata, , 635. 

-var. hamala, 646. 

-var. maritime, 635. 

-var. montana, 635. 

syrtica , There, (521, 637. 
tabulifarmis , Fortune, 619, 653, 

654. 

Taeda, Blanco, 644. 

Taecla, Linn., 598; mentioned, 
112, 574, 632, 633, 635, 636. 

-(6. alopccuroidm, 637- 

-var. alopmtroides, 635. 

-var. echinafa, 635. 

-var. heteropbylla, mentioned, 

' 603, 638. 

• -var. palustris, 635. 

-var. rigida, 635. 

-var. mriabiUs, 635. 

Tamrac, 654. 

iatarica, bort., 633, 647,654. 
taurica, hort., mentioned, 627,641, 
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Pin us taxi folia, 636. 
tenangaensis, 649. 

Umdfolia, 636, 643. 

Teocote, Chammo ei Schhchtended, 
598; mentioned, 574, 632, 039, 
648-652. 

fcerthrocarpa, G. B. Shaw, 632, 653, 
658. 

tetragona , 635. 

Tkelemanni, 649. 

Thibautiana , 650. 

Thunbergii, Parlatore , 629; men¬ 
tioned, 576, 611, 619, 632, 034, 

^ 639, 641, 644, 651, 653. 
timoriensis , 641. 

Unctoria , 638. 
tlamacaensis, 652. 
tomac(tends, 652. 

Torreyan?i, Parry, 602; mentioned, 
561, 574, 632, 651. 
tortuosa, 643. 

Troubetzkoiana , 650. 

T&chitgatskoi, 653. 

Tshonoskuma, 654. 

Tsuga, 643. 

tubercnlata, Gordon, 573, 594, 596, 
621, 641, 644, 646. 
tumida, 650, 652. 
turbinata, 644. 
tzompoliana , 650. 
uRginosa , 612, 642. 
uinbraculifera, hort., 654. 
undnata , 612, 637, 643. 

-var. robtrata, 645. 

nalida , 650. 

Geerti, 650. 
tow Houttei , 650. 

variabilis , Lambert, 624; men¬ 
tioned, 576, 632, 636-638. 
Veitchii , 650, 655. 
vennsta, 640. 

vermicularis, JanJea , 577, 630,632. 
verrucosa, 650. 

Fersehaffelti, 650. 
versicolor, mentioned, 612. 
verticUlata, 639. 

Yihnorimana , 650. 
timinaUs, 634. 
virescens, 653. 

virginiana, herb, Linn,, 623; men¬ 
tioned, 562, 576,632-636. 

-/3. echinata, Du Koi in herb. 

Linn., 624, 634. 

Wehbiana, 639. 

IFzY.sowi, 650. 

Wincesteriana , 645. 

Wrightii, Engelm., 632, 652, 655. 
vunnanensis, Franchet, 577, 630, 
“ 632,657. 

Zaoattance , 650. 

652. 


Pinus zmnoriensis, 650. 

Zitacuarii, 650. 

Piper Macgillivrayi, G. PC., 52. 

methystieum, ifyrszf. f, 51; men¬ 
tioned, 22. 

Piperaceoe, 51. 

Pipturus argenteus, JVedd., 55. 

Pirotteea Feet is, Sacc., 93. 

Pisonia grandis, B. Br., 51. 
inermis, Forst, 51. 

Pitchers, On some Species of Dischidia 
with Double, by H. H. W. Pearson, 
375-389. 

Pittosporaeese, 26. 

Pittosporum arborescens, Bich,26. 
crassifolium, mentioned, 113. 
spathaceum, Bw'kiM, 26. 
Pituranthos nudus, 137. 

Plankton, Scottish Freshwater, by W. 

West and G. S. West, 519-556. 
Plantaginaeese, 51, 228. 

Plantago major, Linn., 51. 

Plants;— 

- distribution of Plants of Tibet, 

238. 

-of the Gilghit-Ckitral Expedition, 

1885-1886, 210. 

-Himalayan, 229. 

-List of, found at and near Milam, 

137-138. 

-of Little Tibet, 230. 

-of Mr. Bonvalot and Prince Henry 

of Orleans’s Journey across Tibet, 

212 

—of Tibet, 232. 

-useful Plants of Tibet, 237. 

Platycarpha, Less., 363. 

carlinoides, Oliver § Hiem , 363. 
Platygrapha albo-rufus, Berk. & Broome, 
103. 

astroidea, Berk. $ Broome, 103. 
bivela, Berk . «J- Broome, 103. 
magnifiea, Berk. £f Broome , 104. 
stictoides, Leighton, 104. 
subreticulata. Berk. & Broome, 104; 
mentioned, 103- 

Plaiystieta magnifiea, Cooke, 105. 
Plecostigma pancifiorum, Turcz., 199. 
Pleetranthus uigrescens, Benth., 456. 
Plectronia barbata, Benth. Hook , /., 
42. 

odorata, Benth. §' Hook.fi., 42. 
Pleiogynium Solandri, Engl., 33. 
Pleiotasis, Stectz, 365. 

affinis, O. Haffm mentioned, 366. 
rugosa, O. Hojjbi mentioned, 366. 
Pleurogyne, 219, 

■ brachyanthera, C. B. Clarke, 191 ; 
mentioned, 219, 220, 235, 244. 
carhitkiaca, 137. 
diffusa, Hemsl., 191. 
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Heurogyne Thomsoni, 231. 

Pleurosperaium, mentioned, 139. 
Candollei, 137. 

Hookeri, C. B . Clarke, 179; men¬ 
tioned, 242. 

--var. Thomsoni, C. B, Clakc , 

179. 

stellatum, Bentk, 179; mentioned, 
137, 233, 242. 

- yar. Lindleyanum, C. B. 

Clarke, 179. 

Pleurotsenium Bhrenbergii, Be Ban/, 
525. 

nodosum, mentioned, 547. 
yernonioides * , 8 . Moore , 365. 

Pieurotrichse, 76. 

Pleurotns applicatus, Batsch , 2. 

Hobsoni, Berk., 2. 
seini-supinus, Berk. § Broome, 2. 
subbarbatus, Berk. cf* Curt, 2. 
r Pluehea, Cass., 340, 

sordida, Oliver Sf Hum, 330. 

Plumbaginaeem, 88, 189, 244, 250. 

Plumbago scandens, Linn., 88. 

l^oa, mentioned, 229, 254. 

acutifolia, mentioned, 424-429. 
alpina, Linn., 422; mentioned, 
146, 204, 248, 257, 422-429. 

-var, acutifolia, 422-429. 

-forma nana, Hemsl., 204. ; 

attenuata, Trill., 204; mentioned, i 
236, 248. 

bulbosa, Linn., 140. 
eenisia, mentioned, 421-425. 
eu*laxa, Syrne, 427; mentioned, 
425. 

jlexuosa, Knapp, 422; mentioned, i 
421-429. | 

jlexima, Sm., 427. 
hirtiglumis, 231. 

laxa, Haenke, 427; mentioned, 421. 

-var. laxa, Booker, 423, 427. 

-var. minor, Book, f, 427. 

-yar. scotiea, mentioned, 423, 

427. 

-yar. vivipara, Anderss., 423. 

laxa, Bab., 422. 
lam proper, Hooker, 427. 
minor, Gaud., mentioned, 424, 
425. 

minor, Bab., 427. 

nemoralis, Linn., 204: mentioned, 
248,257. 

pratensis, Linn., 204; mentioned, 
248, 257, 426. 

stricta, Lindeb., mentioned, 421— 
429. 

tibetica. Munir o, 204; mentioned, 
248. 

Poa laxa and Poa stricta of our British 
Flora, by GvClaridge Bruce, 421-430. 


Podocarpus data, R. Br 62. 
Podophyllum Emodi, 209. 

Polemonium cmruleum, 137. 
Polyanthemum, mentioned, 74. 

Polygala arillata, Bam., 485,486. 
floribunda*, Dunn, 485. 
globulifera * , Bunn, 48(5. 
saxicola *, Dunn, 486. 
telepliioides, WillcL, 436; men. 
tioned, 445, 450. 

j Polygonaceae, 51, 196, 22S, 229, 245, 
250, 251, 456. 

j Polygonum, mentioned, 219, 229, 254. 
avieulnre, 137. 

Bistorta, Linn., 196 ; mentioned, 
245, 256, 257, 258. 
bistortoides, Boiss., 196; men¬ 
tioned, 245. 

chiuense, Linn., 436; mentioned, 
452, 455, 456, 462., 

Deasyi, Rendle, 196; mentioned, 
245,255. 

glabrum, Willd., 51. 
laciale, 137. 
astatum, Murray, 196. 
islandicum, 137. 

Laxmanni, 208. 
polystachymn, 137. 
sibiricum, Lawn., 196; mentioned, 
235, 237, 245. 

sphmrostachyum, Meissn., 197; 
mentioned, 245. 

tibetieum, Hemsl., 197; mentioned, 
235, 246, 255. 

tortuosum, B. Bon, 197; men¬ 
tioned, 246, 
tubulosum, 137* 

viviparum, Linn., 197 ; mentioned, 
235, 246, 257. 

Poly petals, 226. 

Polypodium hastatum, 7'himb., 152; 
mentioned, 206, 248. 
phymatodes, Linn., 65. 

Polyporus, mentioned, 114. 
albo-cermius, Berk., 5. 
applamtus , Wall**., 4. 
australis, Fr., 4. 
hisiratoms, Berk. & Cooke, 5. 
Braunii, Balk, 6. 
chioneus, Fr., 3. 
cinnabarims, Fr., 6. 
connatus, Fr., 5, 
cubensis, Mont., 4. 

Curtisii, Berk., 4. 
fomentarins, Fr., 4. 

£ ’lvus, Schwein., 4. 

mileucus, Berk. & Curt., 4. 
lacteus, Fr 3, 
luddus, Fr., 4. 

Medulla-panis, 6, 
mioroporus, Fr., 5. 
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Polyporus mutabitis , Berk. & Curt., 5. 
7iephridius ) Berk, 5, 
niger, Berk., 7. 
obliijuW'% Pr., 5. 
pavomus, Fr., (5, 
pieipes, Ph, 3. 
pinsitus, Fr., 6. 
i lavenalee, Berk. & Broome, 7. 
scutellatus, Schwein., 5. 

Nees & Mont., 4. 
sulphurous, Fr., 3. 
tephropora, Cooke, 7. 
trioholoma, Mont., 3. 
trichomallus, Berk. & Mont., 6. 
zonalis, Berk., 4. 

Polystictus albo-cervinus, Cooke , 6. 
Braunii, Cooke, 6. 
cinnabarinus, Cooke , 6. 
croeatus, Fr,, 6. 
eyclodes, Fr., 6. 
hirsutus, Fr., 6. 
mutabilis, Cooke, 5. 
nephridius, Cooke , 5. 
obstinatus, Cooke, 6. 
pavouius, C'ooFe, 6. 
pinsitus, Cooke, 6. 
sanguineus, Pr., 5. 
trichomallus, Cooke , 6. 

■versicolor, Fr., 6. 

Pomax, synanthy in, 472. 

Pometia pinnata, Ford., 32 ; mentioned, 
oo 

Ponderosse, 570. 

Populus diversifolia, 207. 

Przewalskii, 208. 

Poria ferruginosa, mentioned, 7. 
Medulla-panis, Cooke, (>. 
niger, Cooke, 7. 

Bavenalse, Cooke, 7. 
ruEtineta, Berk. f Curt., 7. 
sanguinolenta, Cooke, 7. 
tephropora, Cooke, 7. 

Portulaca oleracea, Linn., 27. 

quadrifida, Linn., 27. 

Portulacaeem, 27. 

Potarnogeton pectinatus, Linn., 200; 

mentioned, 138, 218, 219, 247, 257. 
Potentilla, 207, 221, 229, 254. 
ambigua, 137. 

An senna, Linn., 138,174, 241,257. 
bifurca, Linn., 137, 175, 233, 241. 
fruticosa, Linn., 137,175, 207,209, 
217, 233, 241, 256. 

-var. Inglisii, Hook./., 175. 

-var. pumila, JSook. j 175. 

glabra, 209. 

Inglisii, Eoyle, 175, 226. 
niicropbylla, 230. 

multiflda, Linn., 175.207,241,256. 
nivea, Linn., 175, 241, 257. 
polyschista, Boiss., 175. 


I Potentilla sericea, Linn., 139, 175, 233, 
241, 

I -var. polyschista, Lehm., 175. 

! tetrandra, 230. 

Pouzolzia Benuetfciana, Wight, 436 ; 

mentioned, 429. 

Premna taitensis, Schemer, 50. 
Prenanthes flexuosa, Ledeb., 187. 
glandulosa *, Dunn, 514. 

Henryi * , Dunn, 514. 
khasiana, C. B. Clarke, 514. 
polymorpha, Ledeb., 187. 

Primula, 209, 229. 
diantha, 213. 

Henrici, 213. 
leptopoda, 2IS. 
purpurea, Bogle , 190, 244. 
i rotundifolia, Wall., 190, 244. 
j scan dens, Hook.f. f 2'homs., 514. 

sibirica, 208. 

tibetica, Watt, 139, 190, 244. 
vittata, 213. ^ 

i Primulacese, 189, 222, 226, 244, 250, 
251. 

! Pritekardia, mentioned, 23. 

pacifica. Seem . f A Wendl 57. 
Protococeacese, 552. 

Protococcoiclem, 552. 

Prunus stipulacea, 209. 

Przewalskia, 209. 

| Psamma villosa, 208. 
j Psathyrella, §, 3. 

| Pseudohelothm alligation, Sacc., 98. 
elaphines, Sacc., 91. 

Jibrisedum, Sacc., 114. 

| pomicolor, Sacc., 116. 

| sacchariferum, Sacc., 114. 

straminmm, Sacc., 95. 

Pseudolanx Kaempferi, 640, 645. 
Pseudopeziza, mentioned, 97. 
fraeta, mentioned, 101. 
gregaria, Berk., mentioned, 118. 
protrusa, Rehm, 92. 

Pseudofsuga Doug las ii, 636, 839. 

Psiadia, Jacq., 329. 

arabica. Jamb. f Spctch, 336. 
incana, Oliver f Hiern, 329. 

Psicbum Guyava, Linn., 436; men¬ 
tioned, 443, 445, 453, 462. 

Psilofcura complanatum, Sw., 62 ; men¬ 
tioned, 22. 

Psychotria insularum, A. Gray, 42; 
mentioned, 43. 

Pteris aquiiina, Linn. The Structure of 
the leaves of the Bracken ... in 
relation to Environment, by L. A. 
Boodle, 659-669. 
ensiformis, Bunn., 63. 
longifolia, Linn,, 63. 
qnadriaurita, Rets., 83. 
tripartita, Sw., 63. 
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Ptemopetalum Davidi, Franch., men- ! 

tioned, 494, : 

Pteronia, Linn., 325. 

Eenii * , 8. Moore , 325. 
flexieanlis, Linn.fil , var. minor * , ; 
8 . Moore , 525. 

incana, D6'., mentioned, 325. 
Pueraria Thunbergiana, Benth., 34. 
Pygeum Henryi * , Dunn, 493. 

stipulaceum, King, 493. 
Pyrenomycetes, 15. 

Fyrenopesim Amend inarice, Saec., 96. 
fraefa, Sacc., 101. 
protrusa , Saec.. 92. 

Pyrus Aucuparia, 137. 

Quercus Cardin® * , S/can, 518. 
falcata, mentioned, 110. 
pallida, Illume , 518. 

r Pad uluin stratosum *, A. L. Smith, 8, 
18. 

Ralfsia ceylanica, Hare,, 477, 482. 

verrucosa, Aresch ., 477. 

Randia coffeoides, Benth. Sf Hook./., 41. 
Orosbyi *, Burkill, 41. 
genipadora, DO., mentioned, 41. 
tahitensis, Kadeaud, mentioned, 41. 
Rammeulaee®, 83, 146, 161, 226, 227, 
239, 250, 251. 

Ranunculus, mentioned, 137, 219, 221. 
254. 

aquaticus, mentioned, 139. 
aquatilis, Linn., 162; mentioned, 
141, 142, 218, 239, 257. 
Cvmbalari®, Bunk, 162; men¬ 
tioned, 139, 232, 239. 
hyperboreus, liotth ., 162; men¬ 
tioned, 138, 232, 239. 

-var, natans, Hegel, 162. 

involueratus, Maxim., 162; men¬ 
tioned, 220, 232, 239, 255. 
involueratus, Hemsl., 163, 
lobatus, Jacquem,, 163; mentioned, 
232, 239. 

pimpindloidcs , I). Don, 162. I 

pulehellus, C. A, Me?/, 163; rnen- 
> tinned, 209, 230, 232, 239. 
similis, Hemsl., 163; mentioned. 

220, 232, 239,255. 
tricuspis, Maxim., 163; mentioned, 

. 209, 220, 232, 239, 258. 

Rapliarms sativus, mentioned, 278. 
Rathbone, May. Notes on Myriaetis 
Areschougii, Batters , and Cuilodesme 
ealifornica, 670-675. 

Batonia falcata, Seem., 32 
Reaunmria, mentioned, 207. 
soemgerica, 208. 
trigyna, 208. 


Rhabdothamnopsis, Hemsl. *, 517 ; 
mentioned, 484. 
sinensis *, Hemsl., 517. 
Rhabdothamnus Solandri, A. Cunn., 
mentioned, 484, 517, 

Rhamnace®, 32. 

Rhaminis vitiensis, Benth., 32. 
Rhaphidium fasciculatum, Kiitz 531. 

--var. aeiculare, Babenk ,, 531. 

Pfitzeri, Schrod., 531. 

Rheum Moorcroftianum, Strachey, 
mentioned, 139, 197. 

I spiciforme, Hoyle , 197; mentioned, 

207, 210, 218, 222, 235, 246. 

| "Webbianum, 137. 

■ Rhinotrichum Curtisii, Berk., 11. 
j Rhipsalis, mentioned, 81. 

! Rhizoclonium Kerneri, 158. 

macromeres, 158. 

| ripariutn, 158. 

Rhizopbora mucronata, Lam., 36. 
Rhizophorem, 36. 

Rhizosolenia eriensis, H. Sm., 534; 
mentioned, 554- 

longiseta, Zach., 534; mentioned, 
554. 

-var. stagnalis, Zach., 534. 

Rhododendron, mentioned, 209. 

arboreum, Sm., mentioned, 443, 
445, 453. 

-rar. nilagiricum, 436. 

nigro-punctatum, 213. 
iiiveum, 249. 
primulajflopum, 213. 

Principis, 213. 

Rliodomyrtus tomentosa, Wight, 436 ; 
mentioned, 440, 441, 443, 445, 450, 
462. 

Rhus taitensis, GuilL, 33; mentioned, 
23. 

Rhyncbostoma pyriforme *, A . I. 
Smith, 16,19. 

Ribes, mentioned, 208, 209. 
glaciala, 137. 

G-rossularia, 137, 
nigrum, 209. 
stenocarpum, 209. 

Ricinus communis, Linn., 54. 

Root-tip, On a Method of Investigating 
the Gravitational Sensitiveness of, by 
P. Darwin, 266-274. 

Rosa, mentioned, 208. 

Eglanteria, Linn,, mentioned, 
373. 

sericea, 137, 

Webbiana, 137. 

Rosace®, 36, 174, 226, 227, 229, 241, 
250, 251. 

Rosenia, Thunh„ 339. 

gland ulosa, Thunh.. 339. 1 

Rubiace®, 25,40, 227, 456, 472. 
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Rubus frutieosus, Linn., mentioned, 
370. 

moluecanus, Linn., 436; men¬ 
tioned, 445. 

Ruiaceas, 80. 

Rynchosia lutea, Dunn, 491. 

serieea, Spreng., 491. 

Rynchospora aurea, Vahl, 59. 


Salicacese, 198, 229, 246, 250. I 

Salix, mentioned, 207, 209, 229. 

lapponura, Linn., 198; mentioned, 
235, 246, 256, 257, 258. 
rosmarinifolia, palisade cells in, 

m2. ' ’ 

sclerophylla, Andens ., 198; men- > 
tioned, 139, 246. 

Salsola abrotanoicles, mentioned, 207. 
collina, Fallas , 196; mentioned, 
219, 245. 

Kali, Linn., 196; mentioned, 138, 
208, 219, 245. 

. Salvia, mentioned, 209. 

pseudo-coceinea, Jacq., 50. 
Sapindacece, 32. ! 

Sapota ? vitiemis, A. Gray, 44. j 

Sapotacece, 44. 

Sargassum cluplicatum, Agh., 476, 477, 
481. 

Saussurea, mentioned, 209, 213, 221- 
225, 251, 254. 

acaulis, Klatt, 187. j 

alpina, DC., 185; mentioned, 213, ! 

243, 256, 257, 258. 
amblyophylla, O. Winkl., 187. 

Aster, Hemsl 185; mentioned, ! 

214, 234, 243, 255. : 

bracteata, Decne., 185 ; mentioned, i 
138, 234, 243. ! 

Bullockii * , Dunn , 509. 
glanduligera, Sch. Dip., 185: men- ■ 
tioned, 138, 234, 243. 
graiuinea *, Dunn , 509. 
bieracifolia, 209. ] 

Hookeri, C. D. Clarice, 186; men- | 
tioned, 138, 243. 

Koslowi, C. Wink]., 185. 

Kun tliiana, C, B. Clarke, 186; 

mentioned, 234, 243. 

Leontodon *, Dunn, 509. 
pumila, C. Winkl 186; men¬ 
tioned, 243, 255. 

pygmaea, Bprengl, 186 ; mentioned, 
234, 243, 258. 
romuleifolia, Branch,, 509. 
sacra, mentioned, 231. 
salicifolia, DC., 510. 

Schlagintweitii, 225. j 

semilyrata, Franeh. el Bar., 509. ' 

setifolia, Klatt, 186. | 


Saussurea soroeepbala, Hook. f. $ 
Thoms., 186 ; mentioned, 207, 
231, 234, 243. 

subulata, C. B. Clarke, 186 ; men¬ 
tioned, 214, 225, 231, 234, 
243. 

Tanakas, Franeh. ei Ban., 509. 
tangutica, Maxim., 187 ; men¬ 
tioned, 214, 237, 243. 

Thomsoni, C. B. Clarke , 187 ; 
i mentioned, 225, 231, 234, 243. 

Thoroldi, Hemsl., 187; mentioned, 

| 214, 234, 237, 243, 258. 

tridactvla, Sch. Bip., 187 ; men¬ 
tioned, 146, 214, 231, 234, 236, 
243. 

vaginata^, Dimn, 510. 

Wellbyi, Hemsl, 187; mentioned, 
154, 234, 243, 255. 
wernerioides, mentioned, 231. 
Saxifraga, mentioned, 141, 207, 222, 
229, 254. 
aristulata, 230. 

Cordillerarum, Presl, 85; men- 
I tioned, 83. 

-var. trigyna, Engl, 85; men- 

I tioned, 83. 

flagellaris, Willd., 176; mentioned, 
137, 241. 

beraisphasrica, 230. 
hireuloides , Decne., 176. 

Hireulus, Linn., 176; mentioned, 
226, 241, 257. 

-var. hireuloides, C. B. Clarke, 

| 176. 

imbricata, 226. 

Jacquemontiana, 176 ; men¬ 

tioned, 231, 233, 241. 

! -var. Stella-aurea, C. B. Clarke, 

i 176. 

oppositifolia, 226. 
parva, Hemsl , 176; mentioned, 
220, 233, 242, 255. 
saginoides, Hook./, cf Thoms., 176; 
j mentioned, 230, 242. 

I Stella-aurea, Hook. /. cf* Thoms., 

| 176. 

Stracheyi, 137. 

tangutica, Engl, 176; mentioned, 
242, 258. 

trigyna , Remy, 85. 

Saxifragacese, 25, 85, 176, 226, 241, 
250, 251. 

Scasvola sp., 44. 

Seenedesmus bijugatus, Kilts., 531, 
Hystrix, LagerJi., 531. 
obliquus, Kitts., 531. 
j quadricauda, Breb., 531. 

-var. abnndans, Kirehn., 531. 

1 Sehistocaryum ciliare. 213. 

[ Sehiztea dicbotoma, Suk, 65, 
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Sehiz&a digitata, Siv., 65; mentioned, 22. j 
SekuophylUim commune, Fi\, 3. 
SeMzuthyrella, mentioned, 100. 

SciadopHi/s verticillata, 639. 

Seirpns, mentioned, 78. j 

Carieis, Reiz., 201 ; mentioned, ! 

138, 139, 247,257. 
lacustris, mentioned, 78. 
maritimus, 208. 

setaeeus, 138. i 

Seitaminece, 56, 228. ! 

Sclera depauperate, BoeckL, 59. 
lithosperma, Su\, 59. 
margaritifera, JR lid., 59, 

Sclerodcrris cancinm , Saec., 130. 

gvrosa, Berk. § M. A. Curt men- | 

tioned, 111. j 

nigro-rufa, Saec., 113. 

Seopolia prmlta, Bun., 192; men- j 

tioned, 138. j 

sp., 192. 

Scottish Freshwater Plankton.—No. I. J 
By W. West and G. S. West, 519- j 


Sedum trnllipetalum, 137. 

Seeds, On the Germination of the, of 
Bavidia involucrata. Bcdll., by W. 
Botting Hemsley, 556-559. 
Selaginella sp., <12. 

Selaginellaoe®, 62, 193, 228, 245, 249, 
250. 

SelenospJusrium americcmum, Buhlin, 
552. 

Selinum, 219. 

striatum, Bcnth. cf* Book. f, 178; 
mentioned, 242. 

Sempervivum, 218. 

acuminatum, Jacquem ., 178; men¬ 
tioned, 242. 

Senecio, Linn., 354; mentioned, 209, 
253. 

acuminatus, Wall., 507. 
adenophylloides, Sch. Bip., 87. 
ulntus, Wall., 507. 
araneosus, DC., 506. 
arnicoides, Wall., 185; mentioned, 
243. 


556. 

Scrophnlaria deniata, Bogle, 192; men¬ 
tioned, 245. 

Ehrharti, mentioned, 558. 
lucida, 137. | 

Scrophulariacem, 49, 89,192, 228, 229, j 
245, 250, 251, 253. 

Scutellaria prostrata, 137. 

Sea-Lavenders and Sea-Thrifts, on the 
British Species of, by G. Glaridge 
Bruce, 06-77. 

Sea-Thrifts and Sea-Lavenders, on the j 
British Species of, by G. Glaridge j 
Bruce, 66-77. I 

Seduin, 141, 218, 221, 254. 

algid urn, Ledeb ., 177; mentioned, j 
137, 242,258. 

asiatieum, 137, I 

coccincirrn, Boyle, 177. j 

creiuilatum, Book, f Thoms., j 
177 ; mentioned, 231, 242. j 
Ewersii, Ledeb., 177; mentioned, i 
137,242. j 

fastigiatum, Booh. f. §• Thaws., ! 

177 ; mentioned, i39, 242. ; 

Przewalskii, Maxim., 177; men- i 
tioned, 220, 242, 258. 
quadriiidum, Ball., 177; men- j 
tioned, 208, 218, 231, 233. 
Bbodiola, DC., 177; mentioned, j 
233, 242, 257. 

rot undatum, BemsL, 178; men¬ 
tioned, 242, 255. 

St rathegi, Hook. L & Thoms,, 178. j 
tibeticum, Book./. 4“ Thoms., 178; j 
mentioned, 226, 233, 242. 

-var. Strachevi, C. B. Clarke, \ 

178 . * ; 


basipinnatus, Baker, 356. 

Bhot, (J. B. Clarke, 504. 
cont'ertus, Sch. Bip., mentioned, 
357. 

curonopifolius, Desf., 185; men¬ 
tioned, 139, 243. 
eorymbosus, Wall., 506. 
cydoniifolius, O. Hoffni., 359. 
dahuricus, Sch. Bip., 506. 

Deasyi, Hemsi., 184; mentioned, 
160. 

dididymantha *, Bunn, 503 ; men¬ 
tioned, 484. 
discifolius, Oliver, 354. 

Bryns*, Dunn , 504; mentioned, 
484. 

Duelouxii *, Dunn, 504. 

Elliotii *, 3. Moore, 360. 
emiiioides, Sch. Bip. ?, 354. 
farfanefolius, Boiss., 504. 
ilbrillosus *, Dunn, 505; men¬ 
tioned, 484. 

guringensis, Hemsl., 185. 
glnmaceus *, Dunn, 505; men¬ 
tioned, 484. 

Iloi * , Du mi, 506. 

Jncksoni * , S. Moore, 358. 
karaguensds, O. Huff/a., 356. 
latifolius, DC., mentioned, 355, 
356. 

leucanthemus *, Dunn , 500. 
linearifolius, Poepp ., 87. 
ludens, C. B. Clarke , 436; men¬ 
tioned, 439, 452. 
luticola *, Dunn, 507. 
maranguensis, 0 . Hoffm 359. 
Marlothianns, 0. Hoffm., 361. 

—— var. minor *, S. Moore, 361. 
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Seneeio milanjiamis * , 8 . Moore, 359. 
monantiius, Diels, 505. 
montuosus *, S. Moore, 354. 

■- var. minor *, 8 . Moore, 

355. 

multicorymbosus, Klatt, 356. 
nan den sis * , 8 . Moore , 360. 
nikoensis, Miq., 508. 
pachyrhizus, 0. Ho fra., mentioned, 

359. 

paucinervis * , Dam, 507. 
profundorum *, Dunn, 507. 
Purtsclielleri, EnaL, mentioned, 
358. 

ruwenzoriensi3 *, S. Moore, 
355. 

sarmentosus, O. Hof a., 359. 
saxatilis, WaU., 507. 
solenoides *, Dunn, 508, 
sotikensis *, S. Moore , 357. 
spartareus * , 8 . Moore, 358. 
subscandens, Hochst ., mentioned, 

360. 

subspicatus, Franeh., 505. 
tangutica, Maxim., 503. 

Telekii, O. Hoffm 358. 
transmarinus * , 3'. Moore, 356. 
tropseolifolius, O. Hoffm,, 360, 
onmclensis 514 ,8 . Moore, 355. 
zeylanicus, DC., 436; mentioned, 
443, 444, 452. 

Seneeionideaj, 451. 

Serianthes mvriadenia, Planch., 36. 
Serratifoliae, 568, 570. 

Sesbania grandiflora, Pers., 33. 

tomento&a, A. Gray, 33. 

Resell trilobum, 137. 

Setaria, mentioned, 266. 

glauea, Beauv., 60. 

Sibirma laevigata, 209. 

Sida carpinifolia, Linn. /., 27. 
micropbylla, Cav 27- 
rlmmbifolia, Linn., 27. 
Sideroxylon, 45. 

Brownii, F. Mueller , 44. 
vitiense, Burkill, 44. 

Siegesbeckia, Linn., 342, 

abyssiriica, Oliver § Hiern, men¬ 
tioned, 243. 
orientals, Linn., 43. 
smnalensis* , 8 . Moore, 342. 

Silene caespitosa, 212. 
inilata, 137. 

Moorcroftiana, Wall., 169; men¬ 
tioned, 139, 240. 
platypetala, 212. 

44 Silver-Leaf 5 ’ Disease, by Prof. John 
Pereival, 390-395. 

Simarubaceee, 30. 

Sisymbrium lnmalaieum, 137. 


Sisymbrium bundle, C. A. Meg 166; 

mentioned, 232, 240. 

Smith, Annie Lorrain, On some Fungi 
from the West Indies, 1-19. 
j SolanaceiB, 49, 89, 228, 244, 250, 472. 
j Solanum amieorum, Bcnth ., 49. 
Forsteri, Seem., 49. 
indicum, Linn., 436. 

Melongena, mentioned, 278. 
pallidum, Bushy, 89. 

Uporo, Dun., 49. 

I Solenopeziza grisea* A. L. Smith, 14, 

I 19 - 

! Sonchus, Tourn., 367. 

| asper, VilL, 44. 

Bipontini, Anchors var. pinnati- 
1 iidus, Oliver Hiern, 367. 

I Sopubia trilida, Ham., 436; mentioned, 

; 444. 

! Sorastrum, Kate., 552. 

americanum, Saltmidle, 552 ; men- 
! tioned, 531. 

j Sorbus, 208. 

Aucuparia, 209. 
i micropbylla, 209, 

Sorghum, seedlings of, 266-274. 

vulgare, var. glutinosum, 458. 
Sparganium ereetum, Linn., mentioned, 
370. 

ramosum, C. Bauhin, mentioned, 
370. 

ramosum, Hudson, mentioned, 
370. 

- var. microearpmn, Neuman, 

mentioned, 370. 

simplex, Hudson, mentioned, 370. 

! Spathoglottis pacifica, Beichb. 56; 
j mentioned, 22. 

1 Spatbolobus aeuminatus, Benth., men¬ 
tioned, 490. 

ferrugineus, Benth., 489. 
pulcher *, Dunn , 4893 
purpureus, Benth., 490. 
Boxburgbii, Benth., 489. 
suberectus *, Dunn, 489. 
varians *, Dunn , 490. 
Spluvranthus, Linn., 330, 

eristatus, O. Hoffm., mentioned, 
331. 

hirtus, Willd 330. 

Kirkii, Oliver $ Hiern, 330. 
suoveolens, DC., 330. 

Taylorii * , S. Moore , 330. 

: ukambensis, Vat he cf O. Hoffm., 

: 330. 

i Sphsendla laeustris, Wittr ,, 535. 

; Spbierocephala, §, 334. 

; Sphseroeyatis, mentioned, 554. 

Schroeteri, Chodat , 531, 535- 
; Sphserophysa salsula, 208. 
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Sphseropsidese, IS. 

Sphcerostilbe cinnabar in a, Tal., 17. 
Spbserozosiua granulatum, Roy <$' Biss., 
530. 

pulclirum, Rail., 551. 

- Tar. planum, Wolle, 551. 

vertebratum, Raffs, 550. 

Splienodem ler.ta, mentioned, 522. 
Sphinctrina tigillaris, Berk., 114. 

Spir&a, 209. 

longigeramis, 209. 
tbibetica, 212. 

Spiranthes australis, Lindl., 436 ; men¬ 
tioned, 451, 460. 

Spirogyrn sp., 158. 

Spondias dulcis from Yavau, mentioned, 

22 . 

Spondylosium, Breb 551. 
pulehrum, Arch., 551. 

-var. planum, Wolle , 551; 

mentioned, 530. 

Sponia ambrvnensis, Beene., 55. 
Spyridia aeufeata, J. Ayh., 481. 

insignia, mentioned, 481. 

Statice, Tonm., 73, 76, 207, 210. 
Amieria, Lina., 66, 68, 72, 74. 

-var. alpina, Bab., 67. 

aurea, Linn., 189; mentioned, 154, 
244, 258. 

auricula,folium, Tabl, 77. 

-var. JDodariii , Girard, 77. 

elongata, var. pubescens, Koch , 67. 
Limonium, Linn., 77. 

•- var. /3. pyramidalis, Syme, 

77. 

lychnidifolia, Girard, 77. 
maritima, Mill., 76; mentioned, 74, 

75, 77- 

-var. complanata, JDritre, 77- 

- var, duriuseula, mentioned, 

76. 

- var, plain folia, mentioned, 

76. 

- var. pubescens, mentioned, 

76. 

-var. pubigera, mentioned, 76, 

77. 

minor, mentioned, 74. 
occidental is, Lloyd, 77, 

-var. intermedia, Syme, 77, 

plantaginea, AIL, 76. 

- var. bupleuroides, Gren. $ 

Godr., 76 ; mentioned, 75. 
pubescens, Sm.. 76. 

-var. duriuseula, 67, 76. 

-; var. planifolia, 76. 

rarifiora, Drejer, 77. 
reticulata, Linn,, 77. 
vulgaris, 73. 

Staurastrum, Meym, 543; mentioned. 
117, 119, 554. “ 


Staurastrum anatinum, Cooke Wills, 
530. 

- var. grande, West f G. S. 

West, 530. 

-var. pelagicum, West § G. S. 

West, 530. / 

angulatum, West, 551. 

-var. planctonicum *, West 

G. 8. West, 551; mentioned, 529, 

555. 

Araclme, Raffs. 549. 

*-var, eurvatum *, West cf* G. 

8. West , 549; mentioned, 536, 

556. 

Arctiscon, Lund., 551; mentioned, 
530, 550, 553, 554. 
aristiferum, Raffs, 544. 

—— var. protuberans *, West cf 
G. S. West, 544; mentioned, 529, 
i)Db. 

aversum, Lund., 529, 553. 

Avicula, Breb., 529. 
bidentatura, Wittr,, 546. 
brachiatum, Raff's, 529. 
brasiliense, Kordst ., 546. 

-var. Lundellii, West Sf G. 8. 

West, 546; mentioned, 529, 550, 
553. 

-var. Lundellianum, Schmidle, 

546. 

brevispinum, Breb., 546; men¬ 
tioned, 529. 

- var. retusum, Barge, 546; 

mentioned, 536, 555. 
conspicuum * , West cj* G. S. West, 
547 ; mentioned, 534, 554, 555. 
eurvatum, West, 543; mentioned, 
528, 553, 555. 
euspidatum, Breb., 545. 

- var. longispinum, Lemm 

mentioned, 545. 

- var. maximum, West, 545; 

mentioned, 529, 555. 
dejectum, Breb., 528. 

-var. inllatnm, West, 528. 

Diclnei, Raffs, 545. 

-var. rhomboideum * , West f 

G. 8 . West , 545; mentioned, 
528, 555. 

erasum, Breb.. 529. 
fureatuin, Brvh., 530. 
furcigernm, Breb., 530. 

-forma armigera (Breb.), 530. 

gracile, Raffs, 529, 549, 556. 
grande, Buln., 530, 547, 554. 
granulosum, Raffs, 529. 

- var. aeutum, West $ G. 8. 

West, 529. 

hirsutum, Breb., 529. 
jaculiferum, West, 54 3 ; men¬ 
tioned, 528, 542, 553. 
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Staurastrum jaeuliferum, forma bi¬ 
rad iata, West & G, 8. West, 543, 
555. 

*—— forma quadriradiata, West 4' 
G. 8. West, 543, 555. 

■-forma trirad iata, West & G. 

8. West, 543, 555. 

-var. excavatum * , West 4' G . 8. 

West, 544; mentioned, 528,555. 

-yar. subexcavatum *, West § 

G. S. IWest , 544; mentioned, 
536, 555. 

Isevisptnum, Biss., 529. 
longispinum, Arch., 545 ; men¬ 
tioned, 529, 553. 

-yar. bidentatum, West $ G. 

S, West, 546. 
lunatum, Rolfs, 546. 

-var. planctonieum *, W r est 4' 

G. 8. W est, 546 ; mentioned, 
529, 553, 555. 

Magdalena, Borgesen, mentioned, 
548. 

majusculum, mentioned, 547. 
megacanthum, Lund., 544; men¬ 
tioned, 529, 553. 

-var. scoticum *, West 4 m G. 

8. West, 544; mentioned, 529, 

555. 

mucronatum, Ralfs, 545. 

- var. subtriangalare, TVest 

G, 8. W r est, 545; mentioned, 

529, 555. 

Opbiura, Lund., 550; mentioned, 

530, 553, 554. 

--var. cambricum, West, 550. 

orbiculare, Ralfs, 529. 
paradoxum, Meyen, 548; men¬ 
tioned, 529, 556. 

--var. cingulum *, West 4' G. 

8. West, 548; mentioned, 529, 

556. 

-- var. longipes, Nordst., 549 ; 

mentioned, 529, 553. 
pelagicum, mentioned, 548. 
polymorphism, Breb., 529. 
poly trichum, Perfy, 529. 
pseudopelagieum *, West 4 & 

W r est, 547 ; mentioned, 529, 548, 
556. 

punctulatum, Breb., 529. 
sexangulare, Rabenh., 550; men¬ 
tioned, 530, 547, 553. 

-- var. superminierarium * , 

TVest tf & W r esf, 551; men¬ 
tioned, 530, 556. 
teliferum, Ralfs, 529. 
tetraeerum, Ralfs, 530, 
verticillatum, Archer. 549; men¬ 
tioned, 530, 547, 553, 555. 
Stauroneis anceps, Ekrenb., 533. 


8taurophanum cruciatum, W. B. Turn., 

552. 

Stellera Cbamsejasme, Linn., 197, 207, 
246. 

deeumbens, Ed (few., 169; men¬ 
tioned, 137, 217, 230, 240. 

- var. pulvlnata, Edgew. 4" 

Booh, f, 169. 

gratninea, Linn., 169; mentioned, 
138, 240, *257. 
infraeta, 210. 

subumbellata, Edgew., 169; men¬ 
tioned, 240. 

Stengelia, §, 320. 

Stephania hernandiiefolia, IValp., 26. 

Stepbanolepis, 8 . Moore, 307; men¬ 
tioned, 312. 

centauroides, S. Moore , 313. 

Sterculiacem, 28. 

Stereum atratum, Fr., 9. 
complicatum, Fr., 9. 
elegans, G. W. F. Mey„ 9. 
hirsutum, mentioned, 395. 
lobatum, Fr., 9. 
purpureum, mentioned, 393. 
versicolor, Fr., 9. 
vespilloneum, Berk, 9. 

Sterigma sulfureum, 207. 

Stichoglcca olivacea, Chodat, 532. 

Stilbum albipes *, A. L. Bmith, 12, 
19. 

cinnabarinum, Mont., 12. 

Hibisci, Pat., 12. 

Stipa, 254. 

Eversii, 139. 

Hookeri, Stapf 202; mentioned, 
248. 

mongholica ( ’read mongolica), 
Turcz., 139. 

mongolica, Turcz., 202; men¬ 
tioned, 139, 248. 

oriental is, Trin., 202; mentioned, 
138, 208, 248. 
pallida, Munro, 203. 
pedal is, 210. 

purpurea, Griseb., 202; mentioned, 
138, 236, 248. 

sibirica, Lam., 203; mentioned, 
138, 237, 248. 

-var. pallida, Boole./,, 203. 

Strac-beya, 253. 

tibetica, Benth., 174 ; mentioned, 
138, 241. 

Striga eupbrasioides, Benth., 438 ; 
mentioned, 450. 

lufcea, Lour., 436; mentioned, 443, 
444, 450. 

Strobocalyx, §, 324. 

Strobus, 568, 569. 

Suriana maritima, Linn., 30; men¬ 
tioned, 21. 




Surirella biseriata, Brel., 583. 
linearis, W. Sin ., 533. 
oralis, Bdb 533. 

-var. angusta, V. Hoitffe, 533. 

-- var. pinnata, V. Houlte, 533. 

robusta, Ehrenb., 533; mentioned, 
554. 

- rar. spiendida, V. Iluutte , 

533. 

Swertia zeylanica, Walker, 436; men¬ 
tioned, 450. 

Sylvestres, 571. 

Svmpegma Begeli, 207. 

Synanthy, On the, in the Genus Loni- 
" eera, by E. A. Newell Arber, 463- 
474. 

Synechocoecus major, Schrocf, 534. 
Svnedra Acus, Grim., 533. 
pulchella, Katz., 533, 535. 

Ulna, J Ehrenb., *533. 

• Szechenyia Hoy cl icicles, Kanitz, 199. 

Tabellaria fenestrata, Iintz., 533, 535. 

-var. asterionelloides, Gnu?,, 

533,535,554. 
flocculosa, Kutz 533, 535. 
Tabermeinontana Heyneana, Wall., 46. 
orientals, R. Br ., 46. 

Thurstoni, Home, 46. 

Tacca pinnatifida, Forst, 57. 

Taccacem, 57. 

Tamarindus indica, Linn., 35, 
Tamariscacese, 170, 227, 229, 240, 249, 
250. 

Tamara elongata, 207. 
laxa, 207, 208. 

Pallasii, 207, 208. 

Tanacetum, 139, 153, 214-216, 

238. 

fruticulosum, Ledeb., 182; men¬ 
tioned, 215, 243. 
gossypinum, 23). 

gracile, Honk. f. $ Thoms., 182; 

mentioned, 139, 243. 
tibeticum, Hook, f § Thoms., 182; 
mentioned, 137, 144, 215, 234, 
237, 243. 

Tapesia, mentioned, 117. 

Taraxacum, 215, 237, 254. 

bicolor, DC, 188; mentioned, 215, 
235,244. 

lanceolatum, Poir., 188 ; men¬ 
tioned, 191, 235, 244, 258. 
officinale, [ Weber in] Wing., 1S8; 
mentioned, 138, 231, 244, 257. 

-var. parrula, Hook.f., 188. 

officinale, Wigg., var. Hem si., 
188. 

palusire, DC, 188; mentioned, 
235,244,257. 

Tarenna sambueina, T, Durand, 41, 


Taxodium disticbiim, mentioned, 116, • 
Telephora, mentioned, 11. 
Tenuisquanne, 568, 569, 571. 
Tephrodes, §, 316. 

! Tephrosia piscatoria, Pen., 33. 
purpurea, Pars., 33. 
tinctoria, Pen., 436 ; mentioned, 
444, 445, 450, 456. 

Terminalia littoralis, Seem., 36. 

-var. tomentella, Hemsl., 37. 

Tetmemorus Brebissonii, Ralfs, 525. 

granulatus, Ralfs, 525. 

Tetracyclus lacustris, Ralfs, 533, 535. 
Tetraedron, Kiitz., 552. 

cruoiatum, West § G. S. West, 
552; mentioned, 531. 
regulare, Kiitz., 531. 

J Teucrium inflatum, Sw., 50. 
i Thalictrum acaule, Cambess., 162. 
i alpinum, Linn., 162; mentioned, 
239, 256. 
minus, 138. 
petaloideum, 208. 
platycarpum, 137. 

Thelephora Murrayi, Berk, cf' Curtis, 8. 
Thermopsis, 222. 
bar bat a, 137. 

inflata, Cambess 171; mentioned, 
146,216,233,236,241. 
lanceolata, R. Br., 171 ; men¬ 
tioned, 233, 241. 

Thesium montanum, mentioned, 558. 
Thespesia populnea, Core., 28; men¬ 
tioned, 21. 

Thrifts (Sea), British (G. Claridge 
j Druce), 66-77. 
j Thuarea sarmentosa, Pen., 61. 
j Thylaeospennum, 141, 208, 251,253. 

rupifragruin, 138, 139, 154, 217, 
! 230, 233,240. 

Thyraelrcacese, 52,197, 246, 250. 

Tibet and the adjoining Countries, 
Vegetation as illustrated by the 
Altitudinal limits of Flowering 
Plants in, 221, 

Tibet or High Asia, the Flora of, by 
W. Botting Hemsley and H. H, W. 
Pearson, 124-265. 

Tibetan Collections, Vegetation as illus¬ 
trated by the various, 213. 

Tiliaeese, 29. 

Timonius Forsteri, DC., 42. 

Toddalia aculeata, Pen., 436. 

Tonga Islands, the Flora of Vavau, one 
of the, by X. H. Burkill; with a short 
account of its Vegetation, by Charles 
Steele Crosby, 20-66. 

Trametes obstuiatus, Cooke, 6. 

Trapa natans, mentioned, 558. 

Tremella frondosa, Fr. } 11. 

Tretocarya, 146, 
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Tretooarya prafensis, Maxim., 140, 192. 

sikkimemis, HemsL, 192. 
Trichoderma viride, JPers., 17. 

Tridens*, Massee, 113. 

elegans, Berk, tf M. A. Curt.,, men¬ 
tioned, 112. 

elegans, Saco., 113. 
eleganfissinium, Berk. $' M. A. 
Curt., 113. 

Trifolium hybridum, Linn., The Occur¬ 
rence of Calcium-oxalate Crystals in 
Seedlings of, by Prof. John Percival, 
396-402. 

Triglochin, 219. 
maritimum, 139. 

palustra, Linn., 200; mentioned, 
139, 247, 257. 

Trinema enehelys, mentioned, 521, 522, 
523. 

Triplocephalum, 0. Hoffm., 331. 

Holstii, 0. Hoffm., 331. 

Tr'mfum subspicatum, Beauv., 203; 
mentioned, 138. 

Triumfetta procumbens, Forst., 29. 

rhomboidea, Jaeq., 29. 

Trollius pumilus, 209. 

Tsuga Brunoniana , 638, 640, 647. 
candensk , 633, 634. 

Mertensmia, 640, 655. 

Paitoniana , 654,655. 

Sieboldi, 643, 645, 655. 
Tubemilaria vulgaris, Tode, 13. 

Tulipa eduiis, Baker, 150. 

ornithogaloides, Fiseh,, 199. 
Turbinaria decurrens, Borg, 477. 

ornata, J. Agh., 477; mentioned, 
476, 481. 

Tyrapanis conspersa, Fries, mentioned, 

110 . 

gyrosa, Berk. 4" M. A. Curt ., 110, 
118. 

rhabdospora, Berk. $ M. A. Curt., 

110 . 

Typha stenopbylla, 20S. 


Ulex, mentioned, 558. 

Ulmus amerieana, mentioned, 115. 
Ulotbrix moniliformis, Kiitz., 524. 
subtilis, Kilts., var. variabilis, 
Kirehn,, 524. 
tenerrima, 158. 
zonat.a, Kiitz., 535. 

Ulva sp., 475. 

Umbeliiferm, 40, 86, 178,227, 229, 242, 
250. 

IJraria lagopoides, DC., 34. 

Urena lobata, Linn., 28. 

XJrtica, 141. 

hvperborea, Jaequern.. 198; men¬ 
tioned, 138, 139, 235,246. 
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Urticacese, 55, 198, 228, 229, 240, 250. 
Ust.ulina vulgaris, TuL, 16. 

XJtricularia, 208. 


Tacciniaceae, 25, 88. 

Yaccinium Leschenaultii, Wight, var. 
zeylanica, 436. 
penacoides, II. B. K., 88. 

Valeriana, mentioned, 81. 

nivalis, Wedd., mentioned, 83, 86. 
Yalerianacece, 86, 227, 229. 

Yalonia confervoides, Ham., 476; men¬ 
tioned, 481. 

Yandellia Crustacea, Benth, 49. 
Vanheurekia rhoinboides, Breh., 532. 

- var. saxouiea, If 1st 4' ft. 8’. 

West , 532. 

Vaucheria diehotoma, 158. 
littorea, 158. 

Vavsea amicoruin, Benth,, 31. 4 

Yavau, The Flora of, one of the Tonga 
Islands, by I. H. Burkill; with a 
short Account of its Vegetation by 
Charles Steele Crosby, 20-66, 
Vegetation as illustrated by the Alti¬ 
tudinal limits of Flowering Plants in 
Tibet and the adjoining Countries, 
224. 

- as illustrated by the various 

Tibetan Collections, 213. 

Verbascum ThapBus, mentioned, 137. 
Verbenaceae, 50. 

Yernonia, Schreb., 314. 

abyssinica, tick. Bip., mentioned, 
320. 

amplexicaulis, Baker, 314. 
amvgdalina, Belile, mentioned, 
319. 

asterifolia, Baker , 317. 
calyculata * , S. Moore , 316. 
chthonocephala, O. Hoffm., men¬ 
tioned, 324. 
cinerea, Less., 43. 
cirrifera *, S. Moore, 320. 
cistifolia, O. Hoffm., 314* 

-var. rosea, O. Hoffm., 314. 

demulans, Vatke, 314, 3d 5. 

Elliottii * , 8. Moore , 315. 
fastigiata, Oliver cf* Hieni, 319. 
glabra, Vatke, 319. 
glnberrima, Vuike, 324. 
birsuta, Sch. Bip 317. 
Hochstetteria, Sch. Bip., men¬ 
tioned, 315. 

Hotfmanniana, 8. Moore , 31. 
Holstii, 0. Hoffm., 314 ; men¬ 
tioned, 320. 

homilocephala *, S. Moore , 323. 
Kotsehyana, Sch. Bip., 320. 
Kraussii, Sch. Bip., 317, 
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Vernonia Leopold!, Vatke, 317. 

macrocyanus, 0. Hojfm men¬ 
tioned, 324, 

marginata, 0. HojTm., 313. 
marginalia , Oliver A Hiern, 310, 
311. 

masaiensis*, 8. Moore, 320. 
misera, Oliver §■ Hiern , 314. 
Xiigeodi *, & Moore , 3L9. 
milanjiana * , 3'. Moore, 318. 
misera, Ofer § Hiern , men¬ 
tioned, 311. 

Morawb&llse, Oliver £ Hiern, 
313; mentioned, 311. 
nandensis * , 8, Moore , 323. 
natalensis, E/p., 316; men¬ 
tioned, 317. 

-Tar., Britten, 316. 

Nestor *, S. Moore , 317- 
oppositifolia, Lens., mentioned, 
* 312. 

oxyura, 0. Hojfm., 320; men¬ 
tioned, 321. 

perparva * , S. Moore , 324. 

IPetersii, Oliver £ Hiern, 3L4. 
plumbaginifolia, Fenzl, mentioned, 
319. 

podocoma, Seh. Bip 325. 
Poskeana, Vatke <J- Hildehr 314. 

-yar. chiorolepis, 314. 

prolixa *, 8. Moore , 322. 
pumila, Kotsehg § Feyr., 323 ; 
mentioned, 324. 

ruwenzoriensis * , S. Moore, 321; 
mentioned, 323. 

—— Tar. glabra *, 8. Moore, 
322. 

scandens, DC., 501. 
stahelinoides, Harr,, 314. 
subuligera, 0. Hojfm., 325. 
sylvatica * , Dunn, 501. 

Tenoreana, Oliver , 324. 
ugandensis * , 8. Moore, 314. 
Tiatorma * , 8. Moore , 315. 

Wightiana. Am., 436; mentioned, 
452, 453, 457. 

Vernoniacese, 306. 

Veronica biloba, 137. 
cilia ta. 137. 

Vibrissea Gueruisaci, Cronan, men¬ 
tioned, 109. 

Vieia Fa ha, mentioned, 271. 

Villarezia sainoensis, Benth. «£• Hook.f., 
31. 

Vinca rosea, Linn,, 46. 

Viola, mentioned, 249. 
florida, 212. 

kunawarensis, Boyle, 140. 

Patrinii, BO., 436 ; mentioned, 
443, 444, 452. 
pygrasea, Jun., 84. 


Yiolacea?, 84, 140, 227, 229, 249. 

Vitex trifolia, Linn,, 50 ; mentioned, 

21 . 

Yitis vinifera, mentioned, 278. 

Waltheria ameincana, Linn., 29; men¬ 
tioned, 21. 

Wedelia, Jacrp, 343. 

abyssinica, Vatke, 343. 
biflora, j DC., 43. 
instar *, 8. Moore, 343. 
natalensis, Bond., mentioned, 343. 
strigulosa, Benth. $ Hook.f., 43. 

Wendlandia Noton iana, Wall., 436. 

Werneria, mentioned, 82, 209. 

daetylophylla, Sck Bip., 87; men¬ 
tioned, 83. 

heteroloba, Wedd., 87. 

Mandoniana, Wedd., 87 ; men¬ 
tioned, 83. 

nma, Benth., 184, 208. 
pygnnna, Gill. ?, mentioned, 83, 87. 

West Indies, On some Fungi from the, 
by Annie Larrain Smith, 1—19. 

West, W., and G. S. West, Scottish 
Freshwater Plankton, No. I., 519— 
556. 

Wikstroemia rotundifolia, Beene., 52; 
mentioned, 21, 

Woodfordia floribunda, Salisb., 436; 
mentioned, 440. 

Wright, Chas. H., Descriptions of new 
Chinese Plants, chiefly by S. T. Dunn, 
with an Introductory Note by, 4S3- 
518. 


Xanthidium, Ehrenb., b 39. 

antilopmum, Kiitz., 539; men¬ 
tioned, 527, 555. 

- var. 'polvmazum, Fordst., 

527. 

Arciiseon, Ehrenb., 551. 
armatum, Babenh., var. cervicorne, 
Went Cr. 8. Went, 527. 
controversum, Wed 4 G. 8. West, 
539, 555. 

- yar. planetonieum * , West cf 

G. 8. West, 539; mentioned, 
527, 

fasciculatum, Ealfs, 539. 
subhastiferum, West, 586, 540. 

-- var. Murrayi *, West $ G. 8. 

West, 540; mentioned, 536, 555. 
tetracanthum, W. B. Turn., men¬ 
tioned, 539. 

tetracentrotum, Walk, 527, 540, 
555. 

Ximenia elliptic**, Font. /., 31. 
Xipholepis, % 819. 
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Xylaria anisopleura, Mont., 15. 
cubensis, Mont., 15. 
hypoxylon, Grew, 15. 
polymorpha, Grev., 15. 

• rkopal aides. Mont.. 15. 
Xyiobotryum audinum, Pat., 18. 
Xvloceras * , A. L. Smith, 16. 

Elliott! *, A. L. Smith , 18, 19. 
Xyiosma orbieulatum, Ford., 26. 
Xylosteiim, DC., 463. 


Youiwia Jirceuosa, Le&eb., 167. 


Zanniehellia palustris, 141, 142, 200, 
219. 

Zantlioxylmn Blackburn ia, Benih 30. 
Zingiber Zerumbet, Bose, ex 8m., 58 ; 
mentioned, 22. 

Zornia dipbylla, Pens., 33 ; mentioned, 
445, 452, 455. 

-var. Walkeri, 436. 

Zygnema ericetoram, Hansg., 524. 
Zygodesra us umbrinus *, A. L. Smith , 
12,19. 

Zvgt iphyliacese, 171, 241, 249, 250. 
Zygophyllum, mentioned, 207. 
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